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Coins of the Muhammadan .Kings of Gujarit.—By E. B. Oliver, Bsg. 

(With 3 Plates.) 

Looking over a large number of coins belonging to Mr. Furdooni e 
an enthusiastic numismatist of Bombay—in which Presidency he had 
exceptional opportunities for collecting the coins of the old Muhamma 
nan dynasty of Gnjarat-I find a good number that do not appear in tho 
British Museum Catalogue, nor in the list given by Thomas, and that 
so far as I am aware, have not yet been described. Supplemented witli 
some from my own cabinet, I have filled two or three plates, which may 
be interesting in continuation of those described by Mr Poole frem fi.! ■ 
J^ational Colloction. 

It is unnecessary to attempt any sketch of tho dynasty, that for 
over a century and a half, ruled the destinies of Gujarat. One of the 
principal .of those Muhammadan States that sprung from tho ruins of 
Muhammad ibn Tughlaq’s declining empire j and maintained more or 
less of stplendour and of power, till they were once again reduced to 
provinces of DehU by Akbar. A useful general outline of the leading 
events is given in Mr. Stanley Lane Poole’s introduction to the volume 
in tho British Museum seriesvabove referred to, treating of the minor 
Muhammadan States; and the. late Sir Edward' Clive Baylov in his 
volnmo on thek history of Gujardt, has brought together the 4ro inter- 
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cstirg particulars as told by the native bigtor^aftis in the Mirdt-i~Al^madi 
and the Mirdt-i-SiJeandari, ' 

r 

In both, however, there is a little blank between the a^assination of 
Mahmdd III.^ <tnd the final incorporation of the State into the Mughal 
Empire* This is a‘period regarding which most historians are silent; 
probably for the very excellent reasons, that there are no very accurate 
materials, and the accounts of native writei*s are somewhat confiioting, 
while it is perfectly accurate and more easy to sum up the whole, as 
being “ thirty years of anarchy.*' 

Briefly, the outline of those thirty years of anarchy is somewhat 
as follows: Mahmdd 111 was murdered by a slave named Burban in 
Mahmuddbad, on the 12th Rabi'U-l-awwal, 961 H. (the eve of the 13th 
according to the Mirat-i-Sikandari), which slave in addition entrapped 
and killed some twelve of the chief Gujardt nobles. Among those saga¬ 
cious enough not to fall into Burhan’s trap was one I’timad Khan. 
Originally a Hindtl servant, this I'timad, whose name may be taken to 
. signify “ trusted,” had risen under Mabmdd to 4 most confidential posi¬ 
tion. His master even allowed him to enter the harem, and had put 
him in charge of the women. He had been made an Amir, and is spoken 
of as “ prime minister.” The morning after the murder, I’timad 
collected a few followers, killed Burhdn, managed to pacify the city and 
restore order. It was to him that the court of Mahmuddbad instinctively 
looked, to act as regent and to set about finding a successor to the 
throne. There 'seems little doubt, however, that whoever might be the 
nominal successor^ I’timdd determined to retain the substance of power 
in his own hands; and for the whole thirty years he was really the king¬ 
maker ” in the back-ground. 

The accounts as to the actual arrangements made by him vary some¬ 
what. According to the Ain-i-Akbari, he raised Raziu-l-Mulk, a son 
of Sultan Abniad, the founder of Abmaddbdd,” to the throne. But 
: Sultan Ahimad the first died in 846 H.| 115 years before; and Bari is 
spoken of as “ very young! ” The more probable version is given in the 
Mirdi-i-Sikandartf the author of which, Sikandari ibn Muhammad, was 


bom in 961 H.; and relates that the nobles having concerted to¬ 
gether, asked I’timdd Khdoy who was acquainted with the Sul^dn’s do¬ 
mestic affairs, whether the Sultdn had left any son, or if any of the 
Sultdn's wives were expecting a child: if so, they would wait till the 
child’s birth before deciding on any arrangements re^arding^the king¬ 
dom. I’timdd said no ; the Sultdn Imd not left any son, nor wore any 
of his wives expecting a child. As he was well acquainted with the 
Sultan’s affairs, and henied the possibility of any direct heir, they then 
asked him if there,was any relative of the late Sultdn who was fit to 
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sncceed to the throne, wl|ojn tj^ey might select. I^tim&d Kh&a replied 
that there was a relative of the Sultin at A^mad&bad, whose name was 
Ahmad K^ianj they might send for him. Accordingly they sent Amir 
Raziu-l-mulk to fetch the boy. When Ba^i came to Ahmad Sh^n^s 
house, the boy was standing at a grain-dealer's shop dose by bis own door, 
and was bringing away in the skirt of his dress some grain which }ie 
had bought for his pigeons. Baziu-l-mulk reco]gnised him, got out^ of 
the cart, carried«him off, and plading him in it, turned it round, and 
drove off, with very fast horses, to Mahmiidabad. The Khan’s nurse 
wept,*and made a disturbance, saying: “ What is this ? Where are you 
going to take him ?” Raziu-1-Mulk called out; [ am going to take him 

to a place where all the world will to-morrow'crowd round his house, 
and where he will not find one friend.” * 

^ The Amir’s prophecy proved true. The boy king’s career was a 
short and a sad one. He was placed on the throne on the loth Babi’u-1- 
awwal 961 H. as Ahmad II.; the affairs of state meanwhile remaining 
entirely in I’timad’s hands. On the coins he calls himself “ Qutbu-d-din, ^ 
the son of Mahmdd,” titles also adopted by the succeeding puppet. Five 
years later Ahmad is described as dying from his capital for refuge with 
one of his courtiers, but as brought back defeated. On another occasion 
he tried other means to get rid of his powerful minister, when the latter, 
beginning to feel insecure, decided to get rid of the king. One account 
says I’timad killed him, another that Ahmad was found murdered out¬ 
side the Palace walls on the 5^h Sha’ban 968 H. 

Having got rid of Ahmad, I'timad now raised a child named Nathu 
to the throne, “ who did not belong to the line of kings,” but who he 
swore was a son of Mahralid’s. The mother, when pregnant, had been 
handed over to him to make her miscarry, but, the child being fivo months 
old, he had not cai'ried out the order. The nobles had to swallow this 
new variety of the story, and Nathu was placed on the throne as 
Muzaffar III. 

It was the old story of a nominal king under a powerful ministex’, 
who was the real head of the Government, and who,.though sevexral of the 
Amirs h«^d secured portions of tlie country and declined to recognise 
his authority, had become practically independent. In the account of 
the divisions and revenues of Gujarat, given in the Mirdt^i-Ahmadif 
I’tiraad’s establishment and income is shown in 979 H, as all but equal 
to the nominal kings; ho having 9,000 horso and 30 krors of “ tank^ 
chahsy* against !^u^ffar’s 10,000 horse and 33 krors of tankchahs; the 
remainder of a total of 30,000 horse and 90 krors of tankchahs^ being 
divided amongst some half dozen nobles. The result was incessant 
feuds. In 980 Akbar was invited by Ttimild to.occupy Gujarat, and 
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tool( possession of the capital on the l^th of that year. From 

then both the minister and king figure frequently in the accounts of 
campaigns under both Akbar and his generals. I’tim^d and other 
Gujarat nobles proclaimed Akbar’s accession from the pulpits of the 
mosques, and struck coin in his name, for which loyalty Baroda, Cham- 
pinir, and Surat, were given to the former' as tuyulf but subsequently 
hejfell into disgrace and was made a prisoner. In 982 H. he had been 
released and was in charge of the impei4al jewels. Two years after he 
went to Makkah, and on his return obtained Patan as a In 990 H. 

he was put in charge of Gujardt as governor, in succession to Shihabu- 
d-din, but the latter’s forces rebelled, and went over to Muzafiar, who 
in I’timad’s ^absence took Ahraadabad, and set up as ruler again in 
991 H, Shortly after Ttimad went to Patan, where he died in 995 H. 

Muzaffar abdicated in favour of Akbar in 980 H., when he was in 
the first instance sent to Agra, but subsequently remanded to close 
confinement. Some nine years after he escaped, and returning to Guja- 
.rdt, collected a respectable force, defeated and slew Akbar’s general 
Qutbu-d-din Khan, and reasccnded the throne 991 H. (1583 A. D.), 
Akbar then deputed Mirza Khan Khanan, the son of Bairam, to retake 
Gujarat. Muzaffar was defeated the same year in a couple of pitched 
battles, and fled to Junagarh in Kattywdr. ^ There he was pursued by 
another of Akbar’s generals Mfrza Khan-i-'A’zam, who hunted him 
down and captured him in Kachh in 999 H, No sooner was Muzaffar 
handed over to the Mirza than he asked permission to retire for a minute, 
and took the opportunity to cut In’s throat with a razor. With him 
terminated the dynasty of the- Muhammadan kings of Gujarat, the 
kingdom then becoming a province of Dehli. The coin No. XXXI is 
especially interesting as having been struck during the year in which, 
for a brief period, Muzaffar managed to re-establish himself in Gujarat. 

In the British Museum Catalogue there is a coin of 963, ascribed 
:to Muhammad, a pretender, and No. XXVIII of the series now published 
would seem to have somewhat similar titles and dates and also claim to be 
struck by a son of Mahmild, viz. on the Rev. Qufbu-d-dm Muhammad Sh.dh, 
(bin) as-Sultdn x 63, and on the Obv. Nasir%i^d~dunyafi‘Wa~d~dJin Abu-l~ 
Fatk Mahmid Shah. On the other hand it is very similar in character 
to No. IX of Mahmfid Shdh I., the son of Muhammad, and the reading 
might be reversed, x being 8 instead of 9, but Mubammad L called 
himself Ohydsu-d-din and not Qutbu-d-din I have not been able to trace 
any historical reference to the*’ 80 -calied “ Pretender,” 

In order to facilitate comparison of dates, descent, or contemporary 
rulers, I add a genealogical tree of the Gujardt kings, and a table shew¬ 
ing the contemporary rules in Mdlwd, Jaunpur, Kandaish, the Dekkan 
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\ 

and Dehli, taken from Peoje’s ^Fery handy graphic scheme of the Mu¬ 
hammadan dynasties of India. 


(See Plates I—III.) 

Of Atmad Shdh 1. I notitsed irf Mr. Furdot>njee’3 collection similar 
coins to the British Museum No. 408, but with the mint Ahma- 
d&bdd for the years 832, 6, 842, 3*, and similar to No. 411 also with 
mint Ahmadabdd, years 830-1-7. Of Ohiydsu-d-din Muhammad Karfm 
Shah the Museum list gives no dated specimens." Thomas records 849, 
^50 and (?) 856. The three now figured read* 852, 3 and 5, the last 
named having the same inscription as in Thomas. The Museum cata¬ 
logues no silver representative of Mahmtid Sh4h Bt'gardi the famous 
Sultdn of the moustachios. Thomas refers to three, of 891,903 and 911. 
Neither give any mints: in fact, with one doubtful exception, none of, 
the Gujarat series in the Museum catalogue are minted. In the list now 
given are silver coins of 864-^ (8)70, 909 ; A^madab^d, 900, 903, and 911. 
In some cases the date is in words. The Museum list has two gold coins 
of Muzaffar Shdh II. Thomas’s copper coins are dated 922-3-4 and 
8, The one now figured is dated 929. Two others have no name but 
may perhaps be put down to him (?), Ahmadnagar (9)17 and 922. 

The inscription on No. of Bahddur Shah &<ppears to agree 

with No, 427 of the Museum, but I note the years 938 and 939. 
Mahmdd Shah III. bin Latif is unrepresented in the Museum cata¬ 
logue. Thomas gives the years 946, 7 and 9. Among these now figured 
are the years 945,7 and 960. The suppositious king Ahmad 11. is 
represented in the Museum catalogue by one copper coin; Thomas gives 
the dates 961—8. In the present list are the dates 961, in silver, x x 2, 
963 and 8. Muzaffar Shah III. in the Museum and in Thomas is^ 
represented by the dates 969, 971-7-8-9 and 930; The present list adds 
991. 

It is also worth while adding that among Mr. Furdoonjee’s dated 
Bahmani coins, I notice, A^imad Shdh I. like the Museum No. 454, the 
years, 836 and 838. Like the Museum No. 461, the years 843-5-6,850-2-6. 
Like No. 467, the years 839, 842-3 and 850. Muhammad Shdh II. like 
No. 474, the years 863, 877 and 875, and a fine silver coin of (?) Al^san- 
dbad of X 77 figured in the present list^as No. XXXIV. A coin of 
his, figured as No, XXXV, also appears a novelty. 




* The above dates are all A. E. 
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Genealogical tree of the Muhamma&an Dynasties of Oujardt. 


1. Zafar KhXn. Appointed Governor from Dehli 791, Assumed 

I independence at Anhalward 799 as MuzafPar 

Shahl. Died 814. 

T&tar Khdn. 

Tatar ^^an. - 

I 

2. A^mad I, Nfi^iru-d-dm, 814 to 846. Pounded Ahmadabad 
I and extended his dominions considerably. • 


3. Muhammad, I. Ghiyasu-d-din, Karim 5. DXiJd, rei^yned 7 

Shah, 846 to 855. Given up days in 863. 

to pleasure and ease. 

4. Qutbu-d-dIn, Ahmad Shdh, 6 . Mahm(jd L, Bigara, 863 to 917. 

855 to 863, _ \ The most famous of the 

' line, founded Mahmu- 
dabad, took Jundgarh 
and Ghampanlr. 

7. Muzaffab II., 917 to 932. 

_ \ _ 

I I - I -- I I 

8. SiKANDAR, 9. Mahmud TI., 10, Bahadur, daughter 'Adil Latif Khan 
932, murdered 932, a child 932 to 943. married to 
after a reign' called ^ Khan of 

of 46 days. Na^ir Khan. Kaudaish. 


11. Mirin Muhammad Firilqi originally called Asiri, 943. 


12. Ma^m^d hi., 944 to 961. 

13. Ahmad ShXh II., 961 to 968. 

14. Muzafpar Shah III., 969 to 980, when Gujarat submitted to 
Akbar, but Muzaffar ruled for a short time again in 991.* 


Contemporary Fillers in 


A. H. 

Gujarat. 

MalwA. 

Jaunpur. , 

1 

Kandaish. 

Dekkan. ' 

1 

9 

i Dehli. 

1 

795 

796 

797 
799 

• • • e 

• • • • 

• • • • 

Muzaffar T. 

1 

» • s s 

1 

• • • • 

• • • • 

.... 

1 

1 

i 

Khw6jah i 
Jahdn. 

• • » « 

• • » • 

• • • t 

• • • « 

• • • • 

1 

•. •« 

• • • • 

Ghiv'fisn-d- 

din. 

1 

Mabmfid II. 

« • • 

Nn$rat. 

• • s • 


* The above dates arc all A. H. 
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-i, i -- - 


( 




0 , 

Kandaish 



A. H. 

Gnj 4 rat. 

Milwa. 

Jaanpar. 

{ 

Dekkan. 

Dehlf. 

943 

Muhammad 



•«• • 

4 

• • • • 


F 4 r 6 qi. 






944 

Mahmud III. 



• • • • 



946 

• • * • 


■ 

f 

• f t • 


Sher Shah. 

962 

« « # • 



( 

• t • • 


Islam Sh 4 b. 

SoO 

• t • • 

» 


• • <. 


*Adil Sh 4 h. 

961 

Ahmad II. 



* 

% « • • 

' 

Ibrahim Sdr, 

962 

• • • • 



• • a • 


Hum 4 ydn. 

963 

•... • 



• • • • 


Akbar. 

969 

Muuiffar III. 



• • • a 

• 

A •• 

974 

• • • • 



Muham¬ 
mad II. 



980 

Becomes a 



»*. * 


• • • • 


province of 
DehH. 







Gliiasu-d-din Muhammad Karim Shdh. 

I, M ’65 64 grains. No mint, 865 H. 

, II UjaIi . ' Add 11 11 ••• 

Compare Thomas, page 353. 


IL *70 140 grains. 
II 


8(5) 2 H. 

^UaJl II j(l^ <y*a!'*|| 

' A [«] r 


III. ^ *65 72 grains. 


853 H. 

Aa II r II iyllaAw 


Mahmdd Shah I. 


IV. ./R *80 165 grains : 
II II 

II 


(?) AhmadAbad. 911 H. 

In square || jjIA jsL« || 

*X*ar« 

margin || „ ^ .. H 

ni II.11 


V. JR *65 88 grains. 

The same as No. IV, but without margin, 

VI. JR *70 87 grains. AlbmadAbad. ' 900 H. 

Obv. same as No. IV. lozenge slw 

margin oM 

^ • Ajm* [ J 
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YII. JB. *70 85 grains. AkmBd&h&d. 903 H. 

Obv» same as No. IV. In lozenge iiA 11 

margin [y ., 

^ AiUoU.^ ] isIjI 

VIII. -51 *70 88 grains. 909 H. 

Obv. as No. IV, with 909 H. Rev., variety of No. IV. 


Ditto. JR *50 42 grains. No date or mint Mr. Fnrdoonjee. 

• IX. -51 *70 146 grains. Np mint. [8]64, [8] 67 H. Ditto. 

II ^ II |1%U 

• [a] 'it-iylW-Jl 


X. *70 173 grains. 
Obv. as No. IX. 


XT. u® *85 250 grains, 

jyliJl II 

•* ^•••*^^•11 

f 

XIL -® *85 245 grains. 

... *• 

iS ••• •• II 

XIII. ^ *75 160 grains. 

s^MI II 

XIV. M ‘65 140 grains. 

II . JfexJ/l jylkU) .. 

[ ] II 


No mint. (8) 70 H. Ditto. 

In circle || 

margin Ui U> j ,, ,, 

Ditto. 

sCt II 

I II 


... [ ] II 

C ] II *1-" iy.** II 


Muzaffar Sh4h II. 


XV. -® *70 169 grains. 

II 111 II ...j ... 

• 

•XVI. JE-75 160 grains. 

U irr II 


929 H. Mr. Fardoonjee 
II »U II y,lbJU( 

glw jijeM 

922 H. 

• • ...'ll ^ .. 


Donbtfal coins. 
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••^XVIL ^ '65 143 grains, (?) Ahn&tdnSigar (9)17 H, 

[ 1 ] IV II IIr ‘ 11 

f 

Bahadur Shdh. 

• XVIIL M *75 175^ grains. ' 939 H. 

ire II lyjII jyi II jifc^ II ^yUOJl 

Compare Ng. 427, British Museum Catalogue. 

• C 


Mahmud Shdh III, 


XIX. '80 180 grains. 

.. II 

... I... Ji II 

XX. ^ '70 142 grains. 

. Wjii ^•'^1^.., 

XXL ^ '80 169 grains. 

II _ 

11®* 

XXIL ^‘70 137 grains. 

... •. II... . • <3^ • • *. 

II 

XXIII. .ffi -55 69 grains. 

0“** • . II ly^l 

.. .. ..‘.. ..■>! 

XXIV. 71 grains. 

... II 1 * V II . .^ ... 


Mr. Furdoonjee. 

[ 3 II .. *1^ [ ] 

’itKm II a*w .. 

i 

Ditto. 

^)lkLJ| II slw |] iiykS^ 

945 H. ■ Ditto. 

‘ [»I^J 0^" II *Li »U|| ^ylk«l^ 

^ tiiU (jrt 

960 H. Ditto. 

II ili. ,U II ^ylkU .. 

ns 

iji II jLitU II jyliJLJl 

hijU 

957 H. 

II tlA 


Ahmad Shah II, 


XXV. iR ’85 164 grains. 

II *Blj 

II e^oJl j lAiJi II 


9’61 H. 

In dpuble || ,1^ gU || jylU-i| 
lozenge jyj || ^ .| ^ 


^ Doubtful ooios. 
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XXVL .^ ‘56 73 gwina. 

XXVII. M *70 140 grains. 

...II II ; 

r .. 


968 H. Mr. Furdooiyee. 

.» II.•»-**• II 

ut 


• 9. 


*•2. «63. Ditto. 

.II 


Muhammad Shdh (P)Pr6t6nd6r. 

XXVIII. -51-70 144 grains. * *63. Bitto. 

- II j . 11 lU II... ^ 

II ’ 

Compare copper coins 437—9 in B. M. Catalogue. 


, MuzafEar Shah III. 


XXIX& -51* '60 73 grains. 


XXX. iR-70 73 grains. 
Obv. Inscription as No. XXIX. 

y 

.51 *60 36 grains. 

XXXr. ^-85 175 grains. 

In square t^4.*^|| i-UlJ/f 

Jy*j II 

margin.|| ...^1 I*,.- 

... ^11 II 

XXXII. .® -75 179 grains. 

lyjOJi j II UioJl 


978 

II ji^uU II isU ^VA II lijU- }\ 

97*. 

II »U^a£u) 11 e;Ua«... 


Ditto. 


Mr. Furdoonjee. 


991 H. Ditto. 

In square || !sU j,*** 

^^lkL, I II j(L* 

margin II.II., 

977 H. 

11 ivv 


Muhammad Shdh II., Bahmani, [doonjee. 

XXXIII. -51-95 166 grains. (?)AljBandbdd. x77. Mr. Fur- 
-..II [^4] ,..‘^■^1 Insquare || 

Oi^^jll II ... 

margin ,„yv ..,„||[l j 
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Ma^mtid Sh4h 11., ^Bahmani. 

XXXIV. M *70 146 grains. 

11 ^ II ii. 


Ruins and Antiquities of Rdmq>dl*^By Asutosh Gupta, Esq., C. S. 

Unlike' Upper India, studded ■with monuments of ancient history, 
the Delta of the Ganges presents few places of interest to the antiquarian. 
Lower Bengal is generally as devoid of picturesque scenery as of objects 
of antiquarian interest. We have all heard of Saptagrdma and Suvarna- 
kdragrama and their once flourishing commerce \^ith the West,,but what 
' remains to show their ancient greatness ? No Colossus, no Forum, not 
even a Hindu temple^ Still there are a fe^ places here and there, such 
as Gaur and Nadiyd, which cannot fail to be of interest to the diligent 
antiquarian or the student of histoiy, and Rampal is one of them. It 
is not so widely known as it deserves to fee. It is now a straggling 
hamlet, situated approximately in Lat. 23° 38' and Long. 90° 32' 10", 
being about four miles to the west of Munshigau], the head-quarters 
of the subdivision of that name in the district of Dacca (Dhdkd), corres¬ 
ponding with the old fiscal division of Vikrdmpur. It was the seat of the 
old Sen kings of Bengal, and notably of Ballal Sen, whose name has 
been handed down to posterity as the founder of Kulinism in Bengal. 

Such is the case with Rampdl and the dynasty that reigned 

here. The ruins, as the sequel will show, are not so important and 

.interesting as in Gaur and a few other places in Bengal. But there 
^ — 
is abundant evidence to show that Bdmpdl was once a royal city. The 

large Rdmpdl Dighi or the artificial lake of Rdmpdl, the huge mound, 

to which tradition points as the Bdpi or the palace of Balldl Sen, the 

very broad roads and the existence of innumerable bricks which can 

be found buried under the earth wherever you dig in Rdmpdl and 

its environs, are unmistakeable indications of a ruined city of palaces. 

Old bricks of small size were found in such abundance in and around 

Rdmpdl, that they were carried in vast quantities to 'Dacca for build- 

* [Compare with this paper General Sir A. Cunningham’s account of the same 
sites and legends, in his ArchoBologtcal Survey Reports, vol. XV, pp, 132—136. The 
two accounts differ in some minor details. £d.] 


( 
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ing purposes. Such is stftl fte case with Gau^r. Many stone i3ola 
of Hiudd gods and goddesses have been found buried under the earth. 
There is a huge stone idol of Yishi^u near the temple of S^iva in Atpard, 
about a mile west of B4mpdl, and I have seen many smaller idols col¬ 
lected by a Vaish^ava in 'Abdulldhpur. 

K&mpdl appears to have been J/he only seat of the Sen kings dp 
to the death of Balldl Sen, bii^t the^ later kings of the dynasty li'^ed 
at SuvarQakaragr&ma, Gaup and Nadiya. Suvarnakaragrdma, locally 
called Shonargdon, is also in the district of Dacca, being.about four 
miles from the existing Bandar of Baidya Bazar on the river. MeghnA 
Lachhman Sen, son of Ballal Sen, jgenerally .lived at Gauf, which, 
according to the Muhammadan historians, ho greatly embellished, and 
called after his name Lakbnauti or Lakshmanavati. Nadiya was the 
seat of the last Sen king of Bengal, when the Muhammadans conquered 
the country. It was in his time that Hampdl attained the highest 
pinnacle of its glory, ^he principal works, the ruins of which still exist 
in some form or other, are attributed to him, Kampal seems to have * 
been neglected, if not altogether abandoned, after the death of Ballal 
Sen. Lachhman Sen, his son and heir, lived principally at Gaur. 

I now approach the solution of a problem which has already 
evoked much animated discmssion, I mean the question of the caste of 
the Sen Rajas of Bengal. Before submitting my own opinion on the 
subject, 1 will briefly examine the different theories that have been 
advanced, and the evidence on which they are based. I have obtained 
much assistance from the two articles of Rdja Rajendraldla Mitra on the 
Sen Rajds of Bengal, and the Bengali work on the samo subject by 
Kaildsh Chandra Sinha, to which Mr. Beveridge, one of the honoured 
members of the Asiatic Society, very kindly referred mo, and also from 
the Bengali book by Mahimd Chandra Majumdar called * Gaude Brah¬ 
man ’• Three theories have been advanced about the caste of the Sen 
Rdjds:—(1) that they were Kayasthas, (2) that they were Vaidyas 
or of the medical caste and (3) that they were Kshatriyas. The first 
theory is that of Abu-1-Fazl and the Muhammadan historians. It is 
not supported by any evidence other than the statement of the Muham¬ 
madans, who are likely to hold erroneous views on the subject of Hindd 
castes. It was never seriously entertained by the Hindds and may be 
summarily rejected. The second theory is supported by tradition handed 
down from generation to generation not jonly in VihrAmpur, the old 
seat of the Sen Rdjas, but throughout Bengal, and was universally 
believed, till Rdj4 Rdjendral&la Mitra in 1865 tried to establish that the 
Senas were Kshatriyas. This 'third theory is the most recent one. 
It was first propounded by Rdjd R^jendralala Mitra, a very high 
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authority in matters antiquarian and supf)ort&d by others. It is based 
on some epithets of the Sen kings found in the inscriptions discovered 
in Rdjshabi, Dinajpur and Baqarganj, and also in the Sanskrit work 
Ddnasdgara of whiph Ballal Sen himself is the reputed author. These 
I will consider in the two following paragraphs. 

Tradition must gire place to reliable * material evidence if the 
onh is really inconsistent with the other ; but before discarding a uni¬ 
versal belief, the evidence should be most carefully interpreted. The 
evidence on which the theory of the Sen Rajds being Kshatriyas is 
based is the following. In the inscriptions, found in the districts of 
Dinajpui*, Bajshahi and Baqarganj, the Sen Bajds are described as 
descendants of the luner race, and as only the Kshatriyas have a 
right to trace their descent from that race, it is held that the Senas 
must bo Kshatriyas. In the inscription discovered by Mr. Metcalfe in 
Rajshahi, Sdmanta Sen is described as a Brahma-Kshatriya. The 
original Sanskrit is ^ I Dr. 

■ Mitra’s rendering of is * a garland for the 

head of the noblest Kshatriyas.’ According to him, the word ir^ 
therefore here means * noble ’ or. ‘ exalted.’ With due deference to 
so great an authority, I am of opinion that this meaning is not the cor¬ 
rect one here. We have various Sanskrit words compounded with 
such as and so forth, 

and in in all of these the word inu rotaii.s its original radical meaning 
of Brahma or Brdhmaria. I therefore see no reason why it should* 
not have the same or a similar moaning in the present instance. Dr, 
Mitra has not assigned any reason why he takes to mean ‘ noble,’ 
which is certainly not the commonly accepted meaning of the term, and 
cannot be found in the ordinary Sankrit dictionaries. At any rate this 
meaning would be a far-fetched one. The word occurs in the 

,Yajur Veda, and is explained by the annotator as meaning 

or ‘knowledge of the Brahmanas or the Vedas and heroism 
of the Kshatriyas.’ It is therefore not a caste epithet, and following 
the analogy, we can take to mean ‘a person who has the 

knowledge of the Brdhmaiias or the Vedas and the heroism of the 
Kshatriyas,’ that is, one who combines both these qualifications ; and 
the clause iu question may mean ‘a garland for the head of those who 
have the wisdom of the Brdhmanas and the heroism of the Kshatriyas,’ 
without any reference to race or caste. The word also occurs 

in Adhyaya 21, part IV, of the Vishnu Purina, and is explained by the 
annotator Sridhara Swimin to mean ‘ ^hat race ftom which Brihma^as 
and Kshatriyas spruqg The meaning seems to be obscure. The word 
probably means a mixed race of Brihmai^as and Kshatriyas—a race 
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sprung from Brihmapas oti tfie father's side and Kshatriyas on 'the 
mother’s. We have it from the«Mabdbhdrata that when the Kshatriya 
race was being exterminated by ParaSardma, the women of that caste 
began to marry Brdhma^as, and Yadishtha himself is credited with 
having married Kshatriya women. From that time the race of pure 
Kshatriyas is said to have become gxtinot. Ir» Adhyaya 24, part IV, 
of the Yi 8 h 9 U Purd^a, Mahdn^ndi i^ said to be the last king of the 
Kshatriya race. His son Mahdpadmdnanda was born of a Sudra mother, 
and from him began the reign of Yari^asankara kings or * kings of 
inixed*castes.* • • 

The above will I think be sufficient to show that Dr. Mitra’s 
interpre^tion of the word Brahma-kshatriya is most probafbly not the 
correct one. 1 have now to consider the description of the Sen Hdjas 
as descendants of. the lunar race. It is a well-known fact that all the 
princes of India, whether real Kshatriyas or not, have tried to trace 
their descent from the« solar or lunar racd of that caste. Even the 
Bdjds of Chutiyd Nagpur, whom Colonel Dalton very rightly thinks to be * 
of the aboriginal Cole or Munda origin, claim to be real Rdjputs, and 
following their lead, the inferior landholders, wLo are undoubtedly 
abo^dginal Mundas, are gradually setting up claims to be Hindd Kdjpdts. 

I found this process in ful> operation when I was in Chutiyd Ndgpur 
three years ago. If the Sen kings belonged to the Sankara race or 
any of the mixed castes, is ik not very likely that they ^ould aspire to 
be Kshatriyas and trace their descent from the lunar race, and their 
panegyrist Umdpati Dhar, a poet and a famous adept in the art of ex- 
B'gg'^raiion, would exalt them into members of the race of the moon ? 
Even now the Sudras of Bengal are looking up. Some time ago there 
was a movement among the Kayasthas for taking the yajnopavita or ‘ the 
sacred thread,’ ou the assertion that they were originally Kshatriyas; 
and at the present moment there is a similar movement among the 
Suvar^avar^ikas, who now claim to have been originally Vai^yas. 

In the Baqarganj plate, found by Mr, Prinsep, the title of 
Bankara Gaude^wara is repeatedly applied to the Sen Rajas.' The 
word Gaudc^wara, no doubt, means the king of Gauf or Bengal, but it 
is not easy to explain the real meaning of the word sankara here. It 
is said to be written with palatal Dr. Mitra takes it to mean 
* excellent,’ but he has not shown any reason for assuming this 
meaning, which eannot be found in the qrdinary Sanskrit dictionaries 
and is certainly not the commonly accepted import of the term. Ac* 
cording to the dictionaries &nd the common usage of the word, it is, 
when a substantive, a synonym *for Siva or Mabddeva, and when an 
adjectivei it meazks ^ auspiciooe* ’ I had Mr. Prinsep translating the 


^Ttaarpara FuWtC Lantr- 
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pbVase as ^ tbe auspicious lord of Goui^*' is well known that the 
Ben Hdj&s, at least some of them, were Saivas, or worshippers of S^iva, 
and the phrase may mean * the lord of Qauf, a worshipper of Biva 
(S^ankaia).’ Bnt none of these interpretations seem to me to be appro¬ 
priate. 1 am of opinion that the word Sankara here is an euphuism for 
Sankara^ with a dental s, and thpn it mush mean a mixed race, a sug¬ 
gestion which has been noticed in Dr^ Mitra’s paper. This meaning 
will be a very appropriate one. Mistakes of a palatal S for a dental one 
and vice versd are not uncommon in the old inscriptions, and when we 
remember that the inscription in question was written in the Tirhdt or 
Gauf type, which represents an intermediate stage of orthography 
between the Kutila and. the modem Bengali character, the commission 
of such an error is all the more likely. Sridhara Sw4min, the annotator 
of the Bb^gavata, mentions the commencement of kings of the Varna- 
sankara or the mixed castes in India in his time. 

In his own work thb Ddnasagara,* Ballal Sen does not call the 
Sen dynasty Kshatriya, but applies the epithet which 

means ‘ following the practices of Kshatr&yasSo in the 6th stanza of 
the inscription in the copper-plate found in the Sundarbans, the epithet 
of which virtually means the same thing as 

is applied to Lachhman Sen. It therefore*^ appears that the Sen Eajda 
are never distinctly described as Kshatriyas. Does not this show 
that they weije not pure Kshatriyas but belonged to a mixed caste ? 
If they were Kshatriyas, why is it not so stated in unequivocal terms ? 
There is a legend current in Vikrampur that Ballal Sen was born'of 
a Brdhma^ia father, the river-god Brahmaputra, who visited his mother in 
a dteam in the form of a Brahma^a, Does not this indicate the mixed 
nature of the Sen race P 

I will now briefly consider the evidence on which the theory 
that the Sen BdjAs’were Vaidyas is based. In the various K^ilapanjikas 
^or genealogies of the Ghataks as well as in the Laghuhharata, Adisur, 
Ballal Sen, and other Rajas of the Sen family have been distinctly 
described as members of the Vaidya caste. It is very likely that Devati- 
vra Ghataka, Kavikanthahdra and other Gha^akas of the Varendra 
BrAhmaoas, who lived about four centuries ago and composed the 
genealogies, knew the true caste of the Sen Rdjds. 

My contention is that the inscriptions of the Sen Bdjds are noi 

* [In his Book of Indian Bras, p. 77, General Sir A. Cnmungham ascribes this 
work to ** Halayudha, the spiritual adviser of Sena," referring as his 

authority to B&jd B&jendxoUla Mitra, in bis paper on the fitonrt^kings, in the 
Journal A. S» B., vol.AXXIV (1865}, p. 187. But this is an etm. Dr, Mitra there 
quotes a Sanskrit verse, aseribing the work to Balldl Sen. jBhl j 
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inconsistent with the genealogies of the Gha^akas and are therefore 
not opposed to tradition. I think the inscriptions support the view that 
the Senas werp of the Varna Sankara or mixed caste, Manu recognises 

ft 

three classes of mixed castes: (1) Murdhdvasikta, or those born of Brali- 
mana fathers and Kshatriya mothers, (2) Anibashtha, those of BrAhinaija 
fathers and Vaisya mother^, who are identical with the modem Vaidyas, 
and (3) MaMshja^ born of Kshatriya fathers and Vai^ya mothers. Tliero 
was no practical “difforence between the Ambashthas and Mdhiahyas, 
and Vidydbhiisha^a, the author of LaglmhhaTata^ called the Mdhishyas 
Vaidj^. He calls Vira Sen or Adj^dra, the founder of the Sen family, 
a Mahishya. Remembering that they were Kshatriyas on the fatlier’s 
side, the Mahishya or Sen Rajas of Beifgal naturally traced tfaeir descent 
from the lunar race of Kshatriyas, and this explains the epithets in the 
inscriptions recently discovered. Probably the Mahishyas and Vaidyas 
became gradually amalgamated, and the Sen Rajds came to be regarded 
as Vaidyas, I am final^ of opinion that the Sen Rdjas were never pure 
Kshatriyas, nor originally Vaidyas, but were Murdhavasiktas or Ma- . 
hishyas, who wore both allied to the Vaidyas. The distinction afterwards 
wore away, and the Senas became gradually antalgamated with iho 
Vaidyas. 

I will now proceed tc^ describe briefly the pnncipal ruins and 
objects of interest in Rumpal. 1 have visited them several times during 
my incumbency as subdivisi^nai officer of Munshigan^, and carefully 
collected all the traditions and legends by which they are enlivened. 
First of all, I will take the Masjid of Ba-A'dam* or the mosque conse¬ 
crated to the Muhammadan faqir of that name. It is a pretty largo, 
strong, brick-built mosque with a high arched dome. The bricks are 
of the same small sisse which characterize old Muhammadan architectnre. 
The mosque has two massive stone pillars which are apparently snatched 
from a Hindu temple, and which tradition identifies as the gadds or 
clubs of Ballal Sen. It is in a dilapidated state, but is worth pre- 
serving. It has a stone tablet in front which bears an Arabic inscrip¬ 
tion, a reduced facsimile of which is herewith published (see Plate V), 
It will be observed that it states that the mosque was built by Badshdh 
Fath Shah bin Sult.an Mahmud in 880 IHjri or 1475 A. D, It is there¬ 
fore 414 years old. The faqir to whose memory it is dedicated died, 
however, in 1106 A. D., (supposing Ballal Son to have died after a 
reign of forty yeans) or 369 years before tho mosque was erected.f 

* [Tho real name of the faqir is Baba Adam, of which Ba-Adam is a mere 
vulgar corraption; another oorraptioi^ Babardam, is mentioned in Arch* Survojf 
Rep., vol. Xy, p. 134. £d.] 

t There is a similar mosque with a somowhat similar inscription in Qa^.- 
0 
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«There is the following legend abont^the^eath of the faqir and the 
fate of Balldl Sen. There lived a Muhammadan family in Kauai Chang, 
a village south of ’Abdullahpur and not far from Rampal.^ The master 
of the house had no children. One day a faqir came and begged alms 
of him, but he refused alms, saying, ** I will give no alms, when Alldh 
has not given me the boon (child) for which I ^am praying so long.’^ The 
faqir predicted that he would beget a child and asked him to sacrifice a 
bull to the altar of Allah when his desiro was fulfilled. He then went 
away without any alms. In course of time the man had a son born to 
him, but the Hindus would not alloy him to sacrifice a bull. He there¬ 
fore repaired to the lonely jungle, south of Kanai Chang, and secretly 
sacrificed bull. Taking as iiiuch meat of the bull as he and the 
members of his family would be able to consume, he buried the re¬ 
mainder under the ground and returned home. A kite, however, snatch¬ 
ed a morsel of the flesh from him, and another kite trying to snatch it 
the morsel fell down in front of Riija Ballal Sen’s palace. On enquiry 
■ the king learned the whole story and ordered the child, to comme¬ 
morate whose birth the bull was sacrificed, to be brought before him 
and killed the next day. The Muhammadan learned the king’s decree 
and at night escaped with his wife and child and as much property 
as ho could carry. He fled to Arabia and* meeting Hazrat Adam, a 
faqir, at Mecca, told him all that had happened. Learning that there was 
a country in which there was no rcligio^is toleration, and people were 
not at liberty to practise their own religious rites, Hazrat Adam earner 
to Rampal with six or seven thousand followers. Ba-Adam is only 
another name for Hazrat Adam. Ho began to saciifice bulls and cows 
on the spot where the mosque dedicated to him now stands. Raja 
Ballal Son sent his ultimatum, asking him cither to leave the country 
or fight with him. The faqir chose the latter alternative, and a protracted 
warfare took place between his followers and the king’s army. The 
battles were indecisive for many days, and tlie loss of men on both sides 
was heavy. At last the faqir's followers were reduced to only one 
hundred men. One day Raja Ballal Sen’s men, while going to the mar¬ 
ket, saw the faqir alone reading Kamaj (saying his prayers). The king 
inarched to kill the faqir at this juncture, but as he was diffident of 
success, he constructed, before leaving his palace, a large agnikunda or 
funeral pyre (literally ‘ a pit of fire ’), which still exists in the form of a 
large pit, and asked the women of his household to.kill themselves by 
throwing themselves into the fire, if he was vanquished and killed- He 

bah, two miles from Bampal. It is desoribod in page 76 of Blochmanu^s Contributions 
to the Geography and History of Bengal, fjour, A. 8, B., vol. XLII, p. 284.) 
£8ee the note at the end of this article. Ed.] 
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took a pigeon in his coat a^d pvoclaimed that the bird’s return to the palace 
without him would mean his death and serve as a signal for the females of 
the house to perish in the flames to save their caste and chastity. BalUl 
Sen came to the faqir and struck him with the sword, but the faqir was 
invulnerable and the sword would not out his skin. After concluding 
his prayers, the faqir ask^ Ballal what brought him there. “ To kill 
you, ” replied the king. The faqir dsked him whether he would embsaco 
the Muhammadan faith or not* Th^ king of course answered in the ne¬ 
gative. The faqir said: It is so ordained that I shall die at your • 
hands. But no sword other than^ my own will cut me. So take this 
sword and kill me.” Ballal took the sword thus offered and killed the 
faqir one stroke. His body was cuif into two* parts. head flew 
to Chittagong, where there is still a prayer-liouse consecrated to him. 
His body was buried at Rampdl, and the mosque was subsequently 
erected over his remains by the Badshah after the Muhammadan con¬ 
quest of Bengal. After the death of the faqir, Ballal went to the tank 
to bathe and purify hinfself. As he loft his gory clothes ou the bauk,. 
the pigeon, unobserved, flew to the palace, and at this signal the females 
of the royal household threw themselves into the fii^ and perished. Soon 
finding that the pigeon had flown *away, Ballal rode to his palace, but 
it was too late. Finding that all his family was killed and life was not 
worth living, he threw himself into the fire and perished in the flames. 

Such is the legendary account of the death of Balliil Sen and the 
fall of Rjimpal. The city appears to have boon abandoned after his 
death, and I think there is a substratum of truth iu the legeud. It is 
a historical fact that the Arabs were the fiirst race of Muhammadans 
who invaded Hinddstau, and it is not unlikely that their missionary 
expeditions penetrated as far as Bengal in the eleventh century and 
fought the Sen kings who had no standing army. The Pal kings re¬ 
gained their ascendancy in this part of Bengal after the death of Ballal. 
It has been asserted, and not without some show of reason, that Laksh-** 
maniya, after his flight from Nadiya, took refuge in old Vikrampur, 
and ho and some of his descendants lived in Rampal or Suiiargaoii, 
and maintained their sway in this part of Bengal during the early years 
of Muhammadan rule. It is mentioned in the Bengali book on the Sou 
BajiOs of Bengal by Kailaah Chandra Sinha, that probably there was a 
second Ballal Sen who reigned after the Muhammadan conquest. It 
first struck me that if there was a second Ballal Sen, he must bo the 
prince who reigned at Bampdl and killed the faqir Ba-A'dam and after¬ 
wards liimself perished in the funeral pyre, thereby putting an end to 
the Sen dynasty. But the theory is not based on any reliable ovideuco, 
while tradition distinctly says that the Ballal Sea who killed the faqir 
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was 4ho founder of Kulinism and the most di^iuguished prince of the 
Sen dynasty. 

The next object of importance is the Rampal Dighi* or^ the artificial 
lake of Rampal. Formerly it was about a mile long and about 500 
yards broad. It is now fast silting up and remains dry for nearly half 
the year. Cultivators have now broken up parts of the lake and 
grofv boro paddy in it. The following is the traditional account of the 
origin of the lake. Rdjd Ballal Sen* once'promised to excavate a lake, 

* as long as his mother would be able to walk in one direction without 
stopping, and this he undertook to^^do in one night, namely, the flight 
immediately following the pedestrian performance of his mother. So 
one a£terno(in the queen-mother ’fvalked out of tho palace and proceeded 
towards the south. After she had walked some distance, the idea suddenly 
crossed the king’s mind, that if she walked much further, he would bo 
unable to cut such a large lake in one night and keep his word, and if 
he once broke the promise ho made to his mothei’, ho would be doomed 
.to eternal hell. After a short reflection ho hit upon a dextei'ous device. 
Ho asked his servants to suddenly touch his mother’s feet and paint 
them with red pigment {alaktaka), giving out that a leech bit her 

_ c 

and was sucking blood. The servants did so, and tho stratagem had tho 
desired effect. The queen-mother stopped, and the point whence she re- 
tui'ned homewards became the southernmost boundary of the lake. On 
that very night tho king collected innumor|ible men and excavated the 
whole lake. It' was so large that one bank was not visible from tho 
other. But for a long tim6 the lake I'emained dry. Guided by a dream, 
Rampal, an intimate friend and, according to another account, maternal 
uncle of Ballal Sen, one day rode into tho lake, and assembling a large 
number of men on its banks, asked them to call it after his name, when 
it was filled with water. As soon as he entered into the lake, water 
streamed up from beneath and filled it in a moment. But Rampal 
•Vanished. Everybody cried : ‘ Rampal, Rampal,’ but he could no more 
be seen. Since that time the lake is called Rampal Dighi. 

This explanation of tho genesis of the lake’s name never satisfied 
me. Rampal is also the name of Ballal Sen’s city. Is it not very 
strange that Ballal’s city and the largest lake he excavated should bo 
named after an obscure person unknown to history ? Rampal is certain¬ 
ly the name of a person and is analogous to the names of Bhim Pal 
and other Pal kings of Bengal. I conjecture that he was a king of the 
Pal dynasty which reigned &t Rara])al after the death of Ballal Sen, 
and that it was he and not Ballal who excavated the lake, and the city 
and the lake have been named after Mm, To the north of the Bufhi- 


* R4mp&l Dighi or the artiiloiul lake of Edmpal. 
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Gang4 there are still many^rains to show that the Pal kings reigned in 
that part of Bengal, and it is a historical fact that they flourished both 
before and aft§r the Sen dyua3ty. Bat as they were Buddhists ruling 
over a population, the mass of which were Hindus, their names have not 
been handed down to posterity with that halo of glory which surrounds the 
Sen kings, who were ortho(jlox Hindus and gre^t patrons of Brahmams 
and Brahmanical learning. Again, *it is a well known fact that ono of 
the characteristics*of the Pal kfngs was to excavate large lakes and tanks 
wherever they lived. The Mahipdl Dighi, still existing in Dindjpur, 
is peihaps the largest lake they cuj in Bengal. For all these^ reasons I 
am of opinion that the prince who gave his name to the city and lake 
of Rdmpdl was a king of the P^Ll dynasty. • 

There is another but smaller lake in ^dmpdL It is called the 
Kodal-dhod (the spade-washing) Dighi. It is about 700 cubits by 500 
cubits, and is still very deep. Tradition has it that when tho excavation 
of the RampAl Dighi was over, each digger scooped out a spadeful of 
earth from a place close by, and thus the Koddl-dhoa Dighi was made. • 
The story of course is fictijn pure and simple, invented to show that 
myriads of men were engaged to excavate the Ram{)al Dighi. 

The next object of interest is Bapi Ballal Sen or BalMl Sen’s 
palace. It is a very large g-nd high mound of eartJi, surrounded by 
a deep moat, about 400 yards by SOO yards. No architectural re¬ 
mains are visible. The cic^ones point to a large black pit insido 
tho ruins as the Agniku^ida or funeral pyre in which’perished Ballal 
Sen and his family. 

Another object of interest in Rampal is the everlasting Gajariyd tree. 
It is a largo living tree standing on the north bank of Rampal Dighi, 
It is about 100 cubits high and has two large straight stems. Trees of 
this species abound in this part of Bengal, and there is nothing peculiar 
in its appearance: only it shows no signs of ago or decay, though it is 
undoubtedly very old. It is said to be immortal and existing from tho * 
time of Ballal Sen. Respectable men of seventy and eighty years of 
age, whose testimony I am unable to disbelieve, have told me that they 
saw the tree in its present state of growth from their very boyhood. 
The tree is certainly a botanical curiosity. It is held in high veneration 
by the Hindus, and various stories are current about its virtues and 
sanctity. It is worshipped by the women, particularly by the barren 
ones, who besmear it with oil and vermilion in hopes of being cured of 
barrenness. A faqir is said to have violated its sanctity by cutting a 
root, but he instantly vomited blood and died. No one would now ven¬ 
ture to tear a leaf or lop off a branch. A small fair is annually held 
under the sacred tree on tho eighth day of the moon in tho month of 
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Ohaitra, when it is worshipped by pilgrims jiroin various parts of the 
subdivision. 

The following legend explains the origin of the Gajariyi tree’s im¬ 
mortality. It was at first in a decayed state and was used for tying 
Ballal Sen’s elephants. One morning some hermits (^ishis) presented 
tl>emselvos before Balldl Son’s gate to confer a boon on the king as a 
reward for his piety. They sent their message to the king by his door¬ 
keeper. The man went in and returning iaid that the king was smoking 
and was unable to come out that instant. After awhile he was again 
sent in. This time he returned ;with the news that the king was 
besmearing his body with oil. The door-keeper was sent in again and 
again, but h© always returned with some excuse or other for the king’s 
inability to come out and receive them. Once the man found the king 
bathing, and again taking his noontide meal, and the third time taking 
his siesta. He never communicated the message to the king, but only 
went in bo observe whether he had leisure to come out. Disgusted with 
. the king, the hermits left the palace, but at the time of departure they 
blessed the Gajariya tree and conferred on ^ it the boon of immortality 
which was originally‘intended for the king. Instantly the tree showed 
signs of vitality. Leaves and blossoms sprouted forth in every direction, 
and the people were struck with awe. The king came out shortly 
afterwards and, being apprised of the news, immediately sent for the 
hermits. But it was too late. The hermif-s had vanished. 

There is a comparatively small tank in the south-west part of 
Bampal, which deserves a passing notice. It is called Raja Haris 
Chandra’s Dighi, It is overgrown with trees and shrubs which are 
flooded over with water for a week once a year at the time of the full 
moon in the month of Magh. Before and after this period the tank is 
dry. I have as yet received no satisfactory explanation of the pheno¬ 
menon. The tank is said to have been excavated by Raja Haris Chandra, 

• probably one of the kings of the Pdl dynasty. 

There is a mosque called Qdzi’s Masjid not far from Ba-Adam’s. 
It is an ordinai*y plain-looking prayer mosque, which was cei*taiuly 
erected after that of Ba-Adam. It boasts of no inscription, but has 
several stone idols of Hindii gods and goddesses in its verandah, which 
the proprietors have evidently preserved as trophies of Islam. The 
present Qazi of the mosque showed me a firman of the Emperor ’Alamgfr, 
granting lands for the benefit of the institution; but I cannot vouch for 
its genuineness. 

There arc two roads the construction of which is attributed to 
Balldl Son. The one connects the .river* Dhale^wari on the north with 
the Padtna ou the south, and the other goes in a different direction from 
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Bampil right up to the Pa^xiiaft The latter is called Kachki Dwdrja. 
The roads are now overgrown ^ith trees and shrubs, and have in many 
places been broken up by the cultivators' plough, but what still remains 
clearly shows that they were once spacious roads as wide as thirty cubits. 
I once proposed to utilize the first mentioned road in constnictiug one 
from Munshiganj to the police outpost at Bidj^bdp, a distance of aboht 
twelve miles, but it was found impracticable. The Kachki Dwarjd is 
named after the fish of that name. The astrologers had predicted, so 
the story runs, that Bajd Ballal Sen would die of bones of fish sticking 
in hitf throat. To avoid such an wunnatural and painful death, the 
king refrained from eating any fish, except the l^hki which was devoid 
of bonetf. He therefore constructed the road tp the Padmsf, to enable 
fishermen to supply his table daily with the boneless fish. 


[Note by the Editou. —The inscription, of which a reduced facsi¬ 
mile, based on three ink impressions, is published in Plate V, roads as 
follows: * ^ 

Line 1:—*11 JU} jJJ/ Jlj 




/ I • 

I i. * • 


fi 9 


Line 2 :—vilLo 

i/ ^ U)2l| 


It is dated “ in the middle of the month of Rajab in the year 
888 A, H., during the reign of Jalalu-d-din Path Shah,” Mr. Gupta 
reads, the date as “the 2nd day of Rajab 880,” on the authority of a 
Maulawi of Dacca, who deciphered the inscription for him. But this is. 
certainly wrong. The date can be quite clearly read. It is expressed 
in words : above sa^ia^ there is ^ samd; by the side of sanat, to the 
left, there is samdmn; above samdmn again is samanamiyat 

(sic) ; below the latter word is one ^ waw^ and below samdntn is the 
others waw of tho date. Thus the whole reads sanat samd wa samdnm 
wa samanamiyat, i. e., eight and eighty and eight hundred. Nor does the 
date specify “ the 2nd day,” but simply says ausat or “ the middle.” 

On comparing this inscription with tjiat published by Blochmanu 
in this Journal for 1873, Vol, XLII, p. 284, there can be no doubt that 
the two inscriptions are identical. There are, indeed, throe slight 
divergences. In the date Mr. Blochmanu reads but the inscription 
Las only ^ (without the final nun). This is apparently a mere blunder 
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of the engraver, who seems to have forgodtenKo incise it. Possibly the 
wrong reading of the date as 880 may ^ave been caused by this faulty 
legend. He also reads whereas in the inscription the word is 

really spelt (without the first alif). Again Mr. Blochmann reads 

Ai whereas the inscription really has s) aUI. But 

there can be no doubt tbfdt these th^ee divergences are the mere result 
of an oversight. As may be seen by referring to the numerous similar 
inscriptions, published by Blochmann in vol. XLII of the Journal, it is 

the word (not that is uniformly used in them; and there is 

no difficulty in recognising it on the facsimile of the present inscription, 
Mr. Gupta, in his footnote (j^. 17, 18) says : “There is a, similar 
mosque with a somewhat "similar inscription in Qazi Qasbah, two miles 
from Il4mpal,” and ho is disposed to identify this inscription with that 
published by Blochmann. This identification is quite untenable. I 
have obtained four impressions of this second inscription, three through 
• Mr, Gupta, and one through Maniawi Abul Khair Muhammad Siddiq, 
the Superintendent of the Dacca Madrasah. Unfortunately the inscrip¬ 
tion is too badly preserved to bo wholly read, but luckily the date is 
sufficiently legible to show that the month is Zi-l-Qa’dah, and and that 
the year is expressed \\\ figures as well as in •y^ords. The figures ai‘e 976. 
This is quite sufficient to preclude the identification of this inscription 
with that published by Blochmann. Morepver this inscription is incised 
in three lines, while that of the Adam Shahid mosque, published by 
Blochmann and now republished by Mr. Gupta, occupies only two lines. 
In fact, Mr. Gupta was misled by an error in Blochmann’s account, or 
leather by an error of Dr. Wise, whose account Blochmann quotes. Dr. 
Wise says that “the Masjid of Adam Shahid is in Bikrampur, at a 
village, called Qazi Qasbah, within two miles of Balalbari, the residence 
of Ballal Sen.” But this is quite wrong ; the mosque is not “ two miles 
from the BalalbAri,” but only “ about half a mile to the north of it,” 
as General Sir A. Cunningham, from whom Blochmann received the 
inscription, distinctly states (see his Arch, Surv, Rep., Vol. XV, p. 134). 
It, therefore, occupies the precise position described by Mr. Gupta. 
Dr, Wise, in his account,—it is clear,—confused two mosques, one of 
Adam Shahid at Rimpal, and another placed by him and Mr. Gupta 
at Qazi Qasbah. The exact locality of the latter mosque, however, 
would seem to bo the Rikabi Bazar, to judge from Mania wi Abul Khair’s 
letter, quoted below. There are four mosques in or near Qdzi Qasbah, 
and these four mosques seem to have been more or less confused by 
the several writers on the subject; and the confusion probably arose 
from the circumstance that Qazi Qasbah is a name applied to a large 
area, apparently including the localities of all four mosques. 



1889.] Editor— Buins and Antiquities of 'Bdn^L 

t 

la order to clear up fie matter as much as possible, Maulawi Abul 
Sbair, at my request, was good enough personally to visit the different 
localities and^ himself pracare impressions of the two insoriptions. 1 
subjoin the substance of his interesting letter. 

As arranged I went yesterday to Munsbiganj to see the mosque at 
Qdzi Qasbah. I took with ^e as my guide a man who proved to be not«o 
well acquainted with the locality as t expected. He had informed «ne 
that there was another old itiosque at Rikdbibazir [No. I] which was 
close to the gM( where we were to land from the steamer. We landed 
at about llO’Cl. and proceeded to tl^e latter mosque. We found jit to be in 
a dilapidated condition, though there were signs of its being used as a 
prayer-house. It appeared to have be^ an edifice of elegant structure 
with a fioor, 15 cubits square, and one dome, l^e bricks are all polished 
and carved, and the corners and edges are so neat that from a distance 
they seem to be stones. The cement used is a whitish Substance, not 
ordinary sdrkhi and lime, but perhaps powdered stone and lime, or 
something else. ' There was no inscription in the mosque, but on • 
enquiry we learnt that the, stone was removed and placed in another* 
mo^ue [No. II] in the neighbourhood recently built*. There we repaired 
and found the inscription. The stone not being good many of the 
letters are corroded, and are^not decipherable. I have taken an impres¬ 
sion, however, which I send to you in a separate cover for whatever use 
you may think fit to make of jt. It is dated seven hundred and odd, 
which I could not read. The name of the month is Zi-l-Qa’dah. 

“We then proceeded towards Q4zi Qafbah, and after a tedious journey 
reached the mosque [No. III]. My disappointment was great when I 
found that the mosque, though old, did not present any interesting feature, 
the construction being of an ordinary type, no ornamentation or elegance 
having been attempted. Besides there was no inscriptiou *, the stone I 
was informed had been removed by the Collector of Dacca, during the 
proceeding of a lawsuit between rival claimants to some^ land belonging 
to the mosque. The only interesting thing that we found there was a 
Hindd idol, carved out of a block of stone, lying with the face down¬ 
ward and forming a step to the verandah «of the mosque. 1 had 
become sq fatigued that I feared I would not be able rtd* return to the 
gh^t wit®ut some sort of conveyance. But none was available. I was, 
however, informed that the route we had taken was a oirouitous one, and 
that, the ghdt would not be very far froni that place by a short-cut 
through Edmp4L I farther learnt that we would pass by the mosque of 
B&hi Adam [No. IV]. This’news somewhat enlivened me, and I was 
on my legs again. We passed by the famous Bal1dlb4fi, of which I saw 
the ditch about a hundred yards wide. The Balldlbdfi or palace of * 

0 w . ' 
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BaU&l Sen seems to have been an entrtfaohtidf fortres^ of which only 
the trench and some ruins now remain^ as a memorial Not far from 
this I found the tomb of Adam Shahid or Adam a^d the mosque 
[No. IV]. This edifice is also in ruins, but presents an interesting 
view to the archceologist or antiquary. The structure is of the some 
style as that of the mpsque at Bik&bibazar*^No. I], but more exquisite 
and ornamental. The cement is 0 / the same nature, the bricks polished 
and carved. The roof consists of six*' domes supported by two stone 
* pillars in the middle of the hall. One of the domes does not exist, and 
another partly fallen down. The pillars are monoliths of a Whitish 
stone, which always “ perspire,” and lead ignorant people to associate 
superstitious ideas with them, as they see water flow down^on^their 
surface, and feel them very cold. I saw marks of red pigment on the 
pillars, which I heard were put there by Hindd women, (and I believe by 
Musalmdn women too, though the IKhddim denied this) on tbaking 
vows for the attainment of some object. The stone bearing the inscrip¬ 
tion is placed very high, so that it could not be distinctly read. I dis¬ 
covered, however, that the copy I have sen^^^ to you was only of one line, 
there being another line above it of which no impression was sent to me. 
As it was already very late in the afternoon and I could not wait for a 
scafEolding being put up, I could not obtain an impression. The inscrip¬ 
tion published by Blochmann is, I believe, of this mosque, and he was not 
very wrong in .giving the name of the piace as Q4zi Qa^ibah ; for Qizi 
Qa^bah extends over a large area, and the place where this mosque stands 
is also included within it. This fact decides the dispute as to the name 
of the place being given by Blochmann as Qdzi Qa^bah and by Bdbd 
Asutosh Gupta as Bdmpdl. It may be called by four different names, 
viz,y Q&^i Qa^bah, Bdmpiil, Balldlbdpi and Durgdbdfi. The inscription 
is quite legible, no letters have been destroyed or mutilated, the stone 
being jet black and well polished, not liable to corrosion. The Sbadims 
showed me twelve places in the interior of the mosque, where, they said, 
lay twelve stones of great value which were removed by Mags during an in¬ 
cursion into Bengal in remote ages. These stones, they said, shone in the 
darjkness of the night and illuminated the hall! Some things have been 
dug out of the walls, no doubt, but whether they were stones of great 
vidue which shone in darkness I cannot vouch. This mosque at any 
is an object of interest to the antiquarian.'* 

' f. From another letter of his, I may quote the following passages: 

** The mosque at Qi^i Qa^bah [No. Ill] is not known as the mosque 
of Bdbd Adam or Adam Shahid. It is called Q&^i mosque. Balldl- 
b&fi u situated near the mosque [No. II] of Adam Shahid^ and not near 
Q&zi Qa 9 bah ^ and Ball&l Bifi and B&mpil are only two names of the 



18dd.] iSdlii/ot^I^itU md AnHqmii^s 6f 27 

sAtnepla^/ aao^e'«4oinb near the mosque of Qa^bab. 

Aa for tbeifinsoriptioB, no one can say what it contained. The other 
mosque, of ooi^rse, is called after b&b& Adam or Adam. Shahid and is 
situated in Durgdb&ri} which is oiose to Bampil or Ball&lbdri, at a 
distance of about half a mile. And Ball^b&ri and Durg&bdri both stand 
at a distance of a mile fron^ Q&zi Qa^bab. The ,tomb and the mosque 
are lying unrepaired. Some religious man has the charge of the mosqte, 
and prayers are said therein.* T^e mosque has two domes between 
which there are two stone pillars one on each side. There is no court- * 
yard l>utside the mosque. The mosque of Q^i Qa^bah [No.,III] also 
has two domes but no oourtyard and pillars. There are stones at the 
threshohi carved into images and placed overturaed.” • 

I have numbered the mosques in the above quoted extracts by 
corresponding numerals. 

No. I. Mosque of Rik&bi Bazdr; a beautiful structure, similar to 
the mosque of Adam ^Shahid at R4mpM (No. IV); with only one 
dome; its inscription, dated in the month Zi-l-Qa'dah 976 A. H., ' 
removed to mosque No. II. Jt is the mosque referred to in Mr. Qupta’s 
footnote (p. 17), as situated in Qa^bab, two miles from Bdm- 
pal; ’* it is also apparently the mosque, said by Dr. White to be 
** within two miles of Ball41b^ri at a village called Qdzi Qa^bah ’’ and 
erroneously called by him the Adam Shahid mosque (No, IV). 

No. II. A mosque recently built near mosque No. J ; contains the 
inscription belonging to No. I. 

No. III. An ordinary plain mosque, with domes, but with no 
pillars, also with Hindi! carved images in the door of the verandah ; its 
inscription removed to Dacca ; referred to by Mr. Oupta towards th& end 
of his paper (p. 22). 

No. IV. Mosque of Adam Shahid, close to B^mp&l, at the dis¬ 
tance of about half a mile ; a highly ornamental structure, resembling . 
ibe Rik&bi Baz4r mosque (No. 1) ; with the inscription (Plate V) dated 
in th% middle of Bajab, 888 A. H., in the reign of Jaldlu-d-dfn Fat^ 
Sb4h ; described by Dr. White (quoted by Bloohmann) in Journal 
A. S. B., Vol. XLII, p. 285, General Sir A. Cunningham in Arch. 
Survey Reports, Vol. XV, p. 135, and Maulawi Abul Khair, as possessing 
$us domes, of which,according to Dr. White, three, but according to Maulawi 
Abul Ebair only two have fallen in, while General Sir A. Cunningham 
does not notice *tho destruction of any of them. On the other hand, 
Mr. Gupta, who describes it as a brick built mosque with a high arched 
dome,’’ would seem to allow it oqly one dome. In that case, he would 
seem to have confused it with the mosque (No. \) at Bikfibi ^az&r, 
which Maulawi Abul Ebak* states to have only one dome.] 
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The Namuchumyth ; or an attempt to^ explain the text of Exgveda viii, 
]4. 13. —By Charles R. Lanuan, Professor in Hara^ard College, 
Cambridge, Mass., U. S. A. 

The fact has been recognized, ever sincq the earliest dajs of Yedio 
study, that the myths of‘the Veda are the poetic outgrowth of certain 
natural phenomena. The fact appears, f for example^ from the work of 
T&ska, when he quotes the opinion'^of his predecessors. And the na¬ 
tural basis of any given myth is usually not difficult to ascertain, .^ucb, 
however, *is not the case with the 6ue now in question. The text cited 
above reads: < <■ 

V 

I 

ftv n 

It is commonly understood and rendered ai^ follows; ‘ With the 
• foam of the waters, Namuchi’s head, 0 Indra, thou didst cut off, when 
thou wast conquering all thy foes.’ « 

There is no doubt about the incorrectness of this interpretation. 
Nevertheless it is an exceedingly ancient one, as appears from the 
legends into which this brief allusion of theWedic Saiphita is expanded 
in the Br4hmanas. From the Brihmana-paesages* and from the ex¬ 
plicit language of Sayanaf, it is clear thatcthe water-foam was conceived 
as the actual weapon with which Indra cut off the demon’s head. Thd 
fable says that Indra used this most remarkable weapon because he had 
sworn to Namuchi, saying, “ Neither by day nor by night will I slay 
thee^ neither with the mace nor with the bow, ... neither with the dry 
nor with the wet.” And so, in order to slay him, without perjuring 
himself, Indra smote the demon at twilight, which was neither day nor 
night, and with the foam of the water, which was neither dry nor wet. 

* He cast the water-foam into (the shape of) a thunderbolt ’—W 
—literally, * The water-foam ho made by pouring or {funding 

(as molten metal) to be a bolt.’ 

All this is quite in keeping with the style of the Br^hih^as; and 
it follows naturally enough from the text of the Saqihiti, poMDvided we 
misunderstand it as did the authoi's of the Brdhmanas. But to my mind 
there is no conceivable natural phenomenon of which this may be re- 

* See l^atapatha Br , xii. 7. 8 ; T&ittirfya Br., i. 7.1. These passages, with one 
from the Mah&bh^rata, are oonvemently assembled by Muir, in his dansJcrit fsvte, 
iT*. 86X. 

t ^ vm .'vrt ^ R 
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garded as the xnythioal reflia* *We are therefore led to inquire, did •not 
the words of the. sacred text m^n something different from what even 
the ancients themselves supposed them to mean P I believe that they 
did and that the misunderstanding can be accounted for. 

I suggest that the Vedic text be translated; ! With water-foam 
Namuchi*8 head, O IndrinJ thou didst cause tq dy asunder, when thou 
wast conquering all thy foes.’ This appears to me intelligible if we 
assume that the natural phenomenon to which it refers is a waterspout 
(* tromhe ’) on an inland lake. How, now, does this view accord with 
the natural facta in question and with a strict verbal exegqfsis*of the 
text ? , 

Majbr Sherwill has given a description of ^engal waterspouts in the 
Journal of this Society for 1860, volume XXIX., p. 366 f,, along with 
some excellent pictures. And in a German work of Th. Beye, entitled 
Die Wirhelsturme^ p. 17 f , further information and pictorial illustration 
may bo found. The waj^erspout is of ooui’se an object of terror, and 
it is most natural that it should be personified as a demon. The verb * 
means ‘ catiBe to rotate,’ and the motion is qualified as upward 
and outward motion by the preposition The compound 

means accordingly, ‘ thou didst cause to move upward and outward or 
to fly asunder with a gyratoi^ or centrifugal motion,’ It is not possible 
to express by one simple English phrase the ideas involved in the com¬ 
pound; but they seem to me .#0 bo quite simple in thepiselves and to 
follow unforced from the Sanskrit and to be thoroughly suitable for the 
not infrequent phenomenon of a waterspout as seen by unscientific 
eyes. The head of the column is twisted and made to burst asunder and 
scatter itself ^ with foam ’ as an instrumental of accompaniment), 

i, e.j in abundant foamy masses. Then, with the dispersion of the 
column, often comes (see Sherwill, p. 370, Reye, p, 32) a heavy rain. 
This is all in entire accord with the usual representations of gracious, 
Indra’s deeds of prowess. 

In ^particular, also, it accords most strikingly with the quite differ¬ 
ently expressed idea of Rigveda v. 30. 86 (= vi, 20. 66), where Indra is 
spoken of as * twirling (like a stick of attrition or like a churning-stick) 
the head of the demon Namuohi,’ 

and that, immedi|itely after the couplet in stanza 7, 

This explanation of the stanza in question, moreover, harmonizes well 
with the succeeding stanza, Bigvqda, viii. 14. 14, 
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in which Indra is praised for hurling down the demons that were striv¬ 
ing with magic wiles to creep up and to ^cale the heights of heaven. 
To the poetic fancy, nothing would''8uggest liore naturally the idea of 
demons trying to scale the heavens than the sight of this strange magi¬ 
cal ladder hetwixt earth and sky. 

In this connection, the discussion of Bergaigne, La religion v^dique^ 
ii. S46-7,Should be compared. The language of the ^loka at Mah&- 
hh&rata, v. 10. 37 = 323 seems also to favor my view. The wl^ole epic 
passage is a reminiscence’of the Namuchi-story. 

The false interpretation, of the ancients, finally, rests simply upon 
the ambiguity of the instrumental case form The case might 

denote the relation of accompaniment—as it really does here; or it 
' might denote the relation of means—as the authors of the Brdhma^aa 
supposed it to do. 


On some new or rare Muhammadan and Hindu Goins.—By 

Dr. a. F, Rudolf ^oernle. 

I 

In July and September last I received from the Deputy Commis-' 
sioner of Hoshangab&d, in two instalments, a hoard of 477 gold coins, 
which had been found in a field in the Soh4gpur Tahsil of the Hoshan- 
gdbid District, by some ploughmen while ploughing their field. . 

This hoard was carefully examined by me, and a detailed report 
- published in the Proceedings of the Society for December 1887. 

. Among the 477 coins, there were 461 belonging to different (so-called) 
Pathdn emperors df Dehli; 4 belonging to the Mughal emperors 
Aurangzib and FarruUi Siyar, 1 belonging to the Bengal king Sikandar 
bin Ilyds; and 21 silver-gilt forgeries. 

The “ PatbAn*’ emperors of whom there were coins, are GJriyigu-d-* 
din Balban (1 sp^imen), Muizzu-d-din Kaiqob^d (1), JaUlu-d-dfn Firdz 
(1), *A14u-d-dfnMuhammad (391), Gbiya^u-d-Tughlaq I. (3), Muhammad 
bin Tughlaq (24), Firdz Shah (19), Ffruz Sh4h and Fath ^in (2), 
Firfiz Shdh and Zafar (2), Ghiiy4gn-d-din Tug^llaq II. (2), Abd Bakr bin 
^afar (1), Muhammad bin Firdz (1), Mahmdd biu Muhftmmad bin Firdz 
(l),'and Mabnidd bin Muhammad bin Tygdilaq (1). 

' • Most of these co?ns belong to more or less well-known types, which 
' haV^ been already published in Thomas’ Chronicles the PathAn Kings 
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of Dehli. See details iu fie report above referred to. It will be seen 
from that repoit, that in the present hoard there are several types of 
coins which were still noted as unique” in Thomas’ book; e. p., the 
coin of Jal&lu-d-din Firdz (Ghron. No. 120), several of Muhammad bin 
Tughlaq (Chron. Nos* 17^, 179), one of Firdz Shdh (Ohron No 226), 
one of Firdz Sh&h and i^jtfar (Chron. No. 24p). There are in it also 
some coins, which are not to be found in Thomas' OhronicleSy though 
they have been published elsewhere: thus two of Mabmdd bin Muham¬ 
mad bin Firds (with Ahu^l-Mu^affar^ as published by myself, in this 
Journal, vol. LII, p. 213, for 188^, and one of Mahmtid bit^ Muham¬ 
mad bin Tnghlaq (published by Mr. Delmeric^ in this Journal, vol. 
XLIII, p. 97, for 1874). 

The moat important in this collection of “ Path4n ” coins, however, 
are five, which, to the best of my knowledge, are unique, or at least have 
never been noticed or published. These are the following (see Plate 
IV): ' 

1, Ouo coin of Muhammad b'ln Tug^llaq (Plate IV, No 1). It 
reads as follows : » 

Obv. . Rev. 


alJl ^ a jA 

The reverse seems to bear a date, consisting of two numerals. 
One of them, 5, is distinctly ^een by the side of dbii ;the other 
above the a of 'Ahhds is obscure. As the RJ^alif Abu-l-Abbas Ahmad 
reigned from 741-753, the date of the coin can only be 745. This coin 
has some similarity with Muhammad bin Tughlaq*a copper coin. No. 218 
in Thomas’ Chronicles. 

2, Two coins of Qhiydgu-d-din Tugblaq II, He is mentioned in 
Thomas’ Chronicles^ as the twenty-first king (A. H. 790-791= A. D. 
1388). He reigned only a few months, as the rival of Muhammad bin 
Firdz and Abu Bakr. Thomas' Chronicles only notice “ silver and 
copper ” coins of his (p. 302). The present collection contains two gold 
coins of his, of two different types. The first (Plate IV, No. 2) reads 
as follows: 


Obv. 

Margin: on reverse : [ ^ ] H 


Rev. 
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• It was struck at Delhi, in the year JfJl. The mint is distinct on 
the margin, but the date is only partially preserved. There can be no 
doubt, however, of its being a coin of uj^laq II., and no{ of Tu|^laq I., 
on account of the mention of the Khalif Abi *Abdull4h. This Shalif 
only ascended the throne in 763 A. H., while Tu^^laq I. died already 
in 725 A. H. Abi 'Ab^ull^.h's Ehalifat lasted, with interruptions, down 
to 808 A, H. This identification I owe to Mr. Ohas. J. Rodgers, of 
the Arohasological Survey, to whom I showed the coin. 


The second (PI. lY, No. 3) re^da as follows : 

Obv. Rev. 

I 






Margin, on I'everse : illegible. 


This coin is also shown to be one of Tughlaq II., by the mention 
of the IHiaK f A1 Mutawakkal ’All Alldh, Vho is the same as the above 
mentioned Abi ’Abdulldh. The *execution of this coin is rather crude, 
especially of the word Abu-l-MuzafEar. 

f 


3, One coin of Abd Bakr, the son of Zafar Kh&n and grandson 
of Pirdz ShAh. He succeeded Tughlaq *11., but only reigned for a little 
more than a year, from 791 to 792 A. H. In Thomas’ Chronicles 
(p. 303) he is noticed as the twenty-second king, but only copper or 
silver copper coins of his are described. The present collection contains 
one gold coin, which reads as follows (Plate IV, No. 4) : 


Obv. 


Rev. 


There are faint traces of a margin on the reverse, which probably 
gave the mint and date. 


4, One coin of Sikandar bin Ilyas, one of the independent kings 
of Bengal. For some kccou^t of him, see this Journal, vol. XXXYI, 
p. 58, and vol. XLII, p. 256. So far as I am aware, only silver coins 
of his have hitherto been discovered^; tbey have been described and 
figured by E. Thom|ks, in vol. XXXYI. The coin in the present collec¬ 
tion is of gold, and reads as follows (Plato lY, No. 5): 
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Obr. 

jHi 

|Lm 


Bev. 

jD( 

^iD\ 

axi 


There was a 'margin on the reverse, which probably contained the 
mint and date, but it is quite mutilated. The readings are identical, 
and tbeir arrangement nearly idenf^cal, with those on Thomas^ type 
No. 4 (or coin, No. 22) in vol. XXXYl, p. 64. T^he mint, accordingly, 
would seem to have been Firhzdbdd. * » 

To these hve coins 1 add another which is not new, as it has been 
already described by Thomas in his OhronicleSj p. 298. But I am not 
aware that it has ever been figured; and the present specimen has the 
further advantage of having preserved a portion of the margin on the 
reverse, giving the mint and date. It is a coin bearing the' joint names 
of Firuz Shih and his son FMh Khdn, and reads as follows (Plato lY, 


6): 

• 

Obv. 

Rev. 

*=> sU 

T 



• 



• 


Margin: on reverse : ... 

... ^ af 


Fatb Shan was made co-regent in 760 A. H., and the Kbalif Abu-1 
-Fatb whose name appears on the reverse, reigned from 753-763 A, H. 
It follows that the date of the coin, of which only the numeral 1 is 
preserved, must be 761, The name of the mint I am unable to read, 

I take this opportunity to publish figures of two copper coins of 
Saifu-d-din al Hasan Qurlaj^. They belong to the Well-known “ Bull 
and Horseman ” type, already noticed by Thomas in his Ohroniclea, 
p. 96 (No. 82), They show on the obverse a horseman with the legend, in 
Nagari characters, ^ 8'n Hamira^; and on the reverse a humped 

bull, also with a Nagari legend. The latter, as given by Thomas, is 
9( 8*H Egsaii^a Kwala ; and this ^is, no doubt, the style in, 

which it is met with in by far the greater majority of specimen^. But 
occasionally the name is found in full Kurlahc^, Among a number 
of 100 of these coins, discovered nbt long ago in Shdhptir in the Panj4b, 
and examined by m^, I found about a dozen giving the full name, .(see 


9 
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Proceedings for December 1888). On Blat^ IV, I give the reverses of 
four specimens (Nos. 7—10). No. 7 shows the usual form iurala, 
but No, 8 has distinctly hurataha (the ^ I is slightly injured); 

No. 9 reads ^ ^ S'n Hasana Ku^ and No. 10 has ^ Sri 

Hasana Kurala, 

• I also take this qpportunily to publi^i two gold coins (Plate IV, 
fi§. 11, 12) which I found among a lot of 506 coins collected by ^4bli 
P. C. Mukherji, on special duty with* Archceologioal Survey, and for¬ 
warded to the Indian Museum in Calcutta. They belong to the class 
ooramonjy known as ‘ Kanauj cq^ns.* Coins of this description were 
issued by the Kulachufi kings of Chedi, the Gahayw^p (Rathor) kings 
of Kanau} and the Chandel kings of Khajuraha. As the tevo coins, 
here published, are said to have been found in Khajuraha, I think it 
most probable that they are Chandel coins, though I feel uncertain as 
to Iheir exact attribution. 

No. 11—I propose to read. 

^ W Sri Mat Pa- 

\ ramarddi 

/ ' ^ l)eva 

No. 12—may be read. 

^ ^ Sri Mat Vi- or Sri Mat Bd- 

ra Vannma* fTTO * la Varmma* 

* * JDevi * Devi 

The final long i of devi seems clear; but it is puzzling. 

The king to whom No. 12 belongs, I take to be the 20th of General 
Sir A. Cunningham’s list of Chandel kings {Archceologioal Survey He- 
forts, Vol. XXI, p. 80), viz, Vira Varmma, who reigned from about 
1240 1280 A. D, Or it might be Bdia Varmma, mentioned by Mr, 
V, A. Smith in his paper on the “ History of Bnndelkhand” (Journal, 
B, A. S., Vol. L, p, 19) ; but he appears to have been only one of the 
younger scions of the regal house, and would not have been entitled 
to issue coins in his name. 

No. 11 I take to belong to the well-known Paramarddi Deva (the 

18lh of Gen. Sir A. Cunningham’s list), who reigned from about 

1165—1203 A. D., and fought with the famous Prithvi Raj and Qu^bu-d- 
din Aibak. 

If my attributions are correct, both the coins now published would 
appear to be unique. For the only Chandel corns hitherto known and 
published, so far as I am aware, are those noticed by Gen. Sir A. Cun¬ 
ningham in his Archeological Survey J^drts, Vol. X, pp. 25—27 (see hia 
late X), They jpelong to the following five Chandel princes: Kirti 
arma (12th of the list), Hallakshaiya Varma (18th), Jaya Varma 
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Life of 8um*pa Khan-po, also styled •Yehs^DpaUhbyor^ the author of the 

J^humig {Ohronological Table,}—By BXbiJ Sabat Chandra DXs, 

C.LE- • 

This great Lama was boiji in the year 1702 A. D, (Tree^monJeey of 
the 12th cycle of 60 years) at a place in the neighbourhood of the Dgon-luh 
monastery of Amdo in ulterior Tibet. He is better known by his family 
nans^ of Sum-pa, which means one from the country of Sum, a province 
in Western Tibet. In his infancy he is said to have given indications of 
his identifying himself with the spirit of his predecessor. While very 
young he learnt to read and write with extraordinary facility. He become 
well known by the name of Sumpa-Shabs-druA, He was admitted into the 
monastery of Dgon-luA in the 9th year of his age He received instruction 
in the sacred litei*ature of the Buddhists under Lchan skya Rinpo-ohhe 
]ftag-i)vaft chhos ildan) and Thu Ewan chhos Jcyirgya-wtsho and other 
great Lamas. From i^hai-^kya he received the vows of monkhood, 
who gave *him the name Yei^s Dpal hhjot* He studied metaphysics, 
logic, rhetoric, poetry, Buddhist liturgy, ritual, and the dogmatical and 
,theoretical differences of the various Buddhist schools. He also learnt 
arithmetic, medicine, the science of voQal music, the works on Sdtras and 
Tantras, and the art of pacred painting. With.' the aequiijution of all 
this learning he was occupied till the twentieth year of age^ In addi*^ 
tion to acquiring all the virtue^ and talents of hia predooossor, he' ^ 
gained the highest proficiency in astronomy, astrold^ and4he science ^ 
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• * c 

of ^gures. His fame of learning Barpasse[i that of all other Lamas 
of his age in Tibet, China, and Mongolia. In the twentieth year of 
his age he visited Tibet proper, and took his admission as a student 
in the monastery of ifbraa-sPdh (Dapdh). In the year 1725 he visited 
Gtsan, where he took the final vows of monkhood from Panohhen Slo- 
Igsafi Yese». In the 22nd year of his age h^ went on a pilgrimage to 
L];kokha with a view to visit Sam-yda, and the famous sanctuaries of Yar- 
Inn, where he was very much pleased wi</h an interview with JSgya Isybs 
Binpoobhe (^ag Dvan Hjig« med). Egyal-sras is said to have explained 
to him in a prophetic manner what ho was destined to achieve and how 
he should proceed to Amdo, for the purpose of founding monasteries and 
temples there, and also^for diffusing Buddhism in China. In his 23rd year 
he was appointed MKhrfnpo fabbot) of Sgo Mail in Hbra« spun. In the 
following year, when a dispute arose between the two provinces Dvus and 
Otsafi, he persistently declined to allow the monks of his college to 
take up arms against their enemies, as it was an act prohibited by the 
laws of Buddhism. The monks of other collegesiFollowed his example and 
desisted from fighting. He filled the chair of Sgo-mafi for a period of 
five years, after which he returned to Amdo, In the 30th year of his 
age, in pursuance of the prediction of Bgyal-sras, he founded the monas¬ 
tery of Bshad jSgrub-gflin with about eig^hty monks. He brought the 
recluse hermitage of Bsam^grtan-^lifi ri-khrod with fifteen monks, which 
was founded by Dp&l lD&,n hod sser, under his own monastery, and 
afterwards called it by the name of Sum-pa rikrod. At the age. 
of thirty-four, at the command of the emperor Chhin-lufi (divine pro¬ 
tector), and in the 2nd year of his reign, he visited China. Both Lchan 
skya Eo2-paAi rDorje and he were presented to the emperor, who asked 
^ them many questions on religious matters. Sumpa Khanpo is said to 
have answered all of them without any difficulty whatever. Pleased with 
him the emperor commanded that he be appointed the spiritual guide of all 
the chiefs of Mongolia, and he also conferred on him a high sacerdotal rank 
by letters patent, and authorized him to bear the title of Huthogtu (saint). 
The Lama respectfully accepted all the imperial favours, with the excep¬ 
tion of the title of Huthogtu which honour he respectfully declined, accord¬ 
ing to him it being intended for those who aspired to worldly glory. The 
emperor was struck with the Lama’s indifference to such a high 
honour, and remarked that within his vast empire he did not know 
one who like him could look with indifference at such an exalted diatiuo- 
' tion. Henceforth he rose high in the esteem of the emperor and was 
declared to be a real Lama. He resided in China for nine years. The 
emperor occasionally used to call him to his presence. The ixsban 
skys^ who presided at the head of Labrang (ohnroh), commanded that all 
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the Tibetan books on Btifidhtsin extant in Ohina should be reTised by 
Sumpa, which he did to the great satisfaction of all. He therefore gave 
him the oler\pal title of ErtenS (precious) Pa^d^ta. He presented him 
with a diploma inscribed on a yellow scarf. Once on every month the 
emperor used to give him audience and converse with him on religious 
matters for several hours. ^He resided for five years in Peking, during 
which time he enjoyed the esteem and the veneration of the Manchu end 
the Mongol residents and the pilgrims of Peking, At the time of his re¬ 
turn to Amdo, which he performed vrft Dolonor and Khar efionpo he re* 
ceivedT considerable presents from th^ emperor, Lchaft-ekya and the great 
Wangs (chiefs) of China and Mongolia. At Rivo-rtse Zna (^oo-thai) 
ho stayed one year in order to perforift religious worship iq, the great 
sanctuary of Manju Ghosha. In his northward journey he visited Alak* 
sha, receiving immense presents from the Mongols, whence he proceed - 
ed to Pgon-luh. Being indifferent to worldly comforts, he did not like 
much ostentation, and consequently kept few retainers and servantfla 
In the 43rd year of his age he was appointed to the headship of Hgon-luft , 
monastery. Out of the immejise wealth he had acquired in China and 
Mongolia he used to send large presents to the Panohhen and Dalai 
Lamas, to the great monasteries of Sera, H^bra5-spufi, DgaA' Zdan, 
Bkra ^i« Ihunpo, Ac. He^lso set up innumerable Buddhist images, 
inscriptions and chhortena Ac. His works are voluminous and many. 
Being dissatisfied with the •existing works on astronomy, astrology 
and chronology of Tibet, he wrote a dissertation on them after 
collating 20 works by different authors. He found the works of 
Mkhas-grub rje and Bu-ston to be more correct than others. He died 
at the age of 73. The following are his principal works: 

Kun-^sal melofi (on arithmetic, astronomy and astrology) a large 
volume written in very small characters, 

Bdud rtsi thig-pa (drops of nectar) on medicine. 

Lag-len (practice) of medicine, Ac. 

BeZ-dkar melon (crystal mirror) on d^nosis. 

Gso-dpyad. 

Sku-gsruft thug-rtan cZkyil thig tshai (structure, proportion and 
form of images, diagrams, symbols, Ac.). 

Sgra, jSnan-nag and sslos gar (rhetoric and poetry and drama). 

i2gya-Bod and Hor Chhos Abyun (Ljon-bssafi), i. e, the his¬ 
tory "^of Buddhism (rise and progress of ^Buddhism) in India, China 
and Tibet. This work was completed in the year 1747 A. D,, 
and also contains the “BeAiftnig (chronological table). 

A work on Buddhist charms (o enable men to work miracles. 

Hdsamglifi 5pyi hind (general account of the world) on the geogra¬ 
phy of the world. 
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^ S. €. Diis —JAfe 0 ^ Smi-pa Khan-pi), 
ft A work on Yoga. 

A work on fortune telling and divination, 

A work on meditation. 


REflTJMlG* 

(Translation.) 

CYctEf—I 
A. D.102fe. 

The twelfth Kuliha emperor, called Sliiya, ascended the 
throne of Sambhala. 2)ge hios Potova Rinchhen grsal was 
bom. Gyi-jo Lo-oh4va translated the Kdla-chaJcra system of 
astronomy^for introducipg it into Tibet. The year of the Bud-' 
dha’s Nirvana being fixed in the year called Fire-hare^ this 
year (1026)was the 361st year of the period of AdhUdrisJitu 
According to the calculation of those who place the Buddha’s 
death in the year Iron-dragon^ this was tho 408tiji year of AdM- A. D. 


’ driahtu 1026 

According to some writers the work, called Dus-^khor 
SgreZ-ohhen, was translated in Tibet by Gyi-jo Lochdva in the 
year 1027 

Se-ston Kun-rigs, tho spiritual teacher of Ma-ohig Sha-ma 
Zoham Srih and pupil of /iBrog-mi Lo-chava, was born, 1028 

Phu chhuA-va j/shon-rgyan was born; 1030 

Rinchhen snih-ipo of Stod lun, the pupil of iSpyan-sna-va 
was born, IO31 

Spyan Sna-tshnl khrim^ ^bar was born. 1032 

Hkhon Dkon-mchhog rgyaZ-po of Sa-skya was born. 1033 

La-ohhen (feLama Ohhenpo) BGongrs-pa rab ^sal proceeded 
. to the mansion of purity (died). IO34, 

, Rhog Ohhos-rDorje, tho disciple of Marpa, was born. 1035 

Jovo rje BpaZ Zdan Ati4a arrived at HfS’afe 1038 


Eje-htsun Milaras-pa was born. Bari Lo-chdva Rinchhen- 
gragfi was born. The Shalu monastery was founded. Ndro 
Pan-chhon died. IO 39 

Ye-ie« febar of fifne^u ssnr, the eldest son of Bgonpa-pa 
was bom. Iffiar sgom fertson hgrn& hbar of Smyug mm, who 
was the pupil of Spyan ma-pa, was bora. Atife visited great 
Tibet (according to some) in,the Gist year of his age, • 1041 

• The italics in the proper noans are not prohonnoed. 

t The Vrihaspati Cycle of 60 years was introduced into Tibet by the Indian 
Pandit Chandra NAtha In the year 1025 A. D, 
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The monastery of Myu-|pi Itn was founded by H^brogmi Lo- A. I>. 
ch&ra. ^ 1042 

Maohig Sh|h-ma’s husband was bom. 22ma-Lo-oh4va Chhos 
Abar of La-«tod was bom. HBrom met AtiSa iu the 4]st year 
of his age. 1043 


jEfbrih Ston of Bgj&l viaa bom. Ssla-va gr^g^-pa, the son 
of Lche dal ^gahpa, was born. * 

Chhag-khri mchhog me*i: Atl^, 

JBgya-AduZ Adsin dwah phyug tshul-khrims Abar was born. 
Ati^a xairaculously witnessed the religious service performed by 
Maitreya (Byams-pa) and Manju^ri (JTjam-dwyaft^^at ^Ne-thaA. 
Mu-dra-va founded the monastery of E-dgon. • 

On&l ohhos Abar was bom, S’brom made his first pre¬ 
sents to Ati^a. 

Atida wrote his work on the Buddhist chronology, 

Machig Lab 5gron of Kham-pa LuA was born. Maohig yumo 
became the pupil of jSba-^gom ye-byaA and others of the later 
i^niA-ma school, Dharma Bodhi was born. 

Bdin-po mubs Chho$-Abar was born. 

Edorje Senge of (]?laA-ri thaA (Potova’s disciple) was bom. 
Lama ^shen, the pupil of B'Onssom Lochdva Chho^-AssaA, \ 
was born. J 

Ati^ died at the age of 73^ ^ ) 

Pa-tsha-va LoohAva called ^fiTima Gragtf-pa was born. i2ma- 
sgom chhos of the Shi-byed school was bom. ShiA ^ton 
chhoff Abar was bom. The celebrated Machig Lab-iSfgron was 
born. Binohhen AssaApo the great Lochdva died. 

Trepo fnchbogs, the spiritual teacher and Mkhanpo of EAog 
leg«^ was born, 

Sher-hod of Shang Kama was born. The monasteiy of 
Rva «gren was founded by ATbrom ston-pa. 

Chhag-khri-mchhog, one of the disciples of Ati^, died. 
RAog JBlo-Zdan iSe^-rab was born, Dol bu 4er-rgya-ma 
was born. Rog-dmar-shur was bom. 

JBma-bya Rna-ra-va of rGjoZ was bom. Bna-nam rdor 
dwaA of ShaA died. 

Machig receives spiritual instruction from A-ston, '' 
iSkhor-ohhun of Phyag chhen school w^ bom. Ma-mig 
Shama, the pupil of Se-stornKun-rig^, was born. So-chhuA Bge- 
Aduh Abar of the Shi-byed school was bom. Kun-dgah, the 
second of Zhe Shi-l^ed school, was born. 

Se-mkhar-chhuApa (of Lam-Abra«-pa)held the iQOnastery of 
XAog?n*khar-chuA. Hbrom ^n died. 


1044 


1046 

1048 

1049 
1060 


1051 

1052 


1053 


1054 

1055 

1056 

1057 

1058 . 

1059 

1060 

1061 

1063 





42 


S- C, Dds —Life of Stm^pa^ Khan^po, 


[No. 2, 


• A. D. 

Sna^^byor Ame held the headship of Bwa-Sgreh. 1064 

jRgy-agar Phyag-na visited the Ye-rah monastery in,Nepal. 1065 
Padma byan-chhub of S^a-po 5gah, the pupil of Phu- 
chhnh-pa, was born. Byaft-chhnb ye^es of i2gyaZ-tsha was born. 

• HJam-DpaZ and ,Skyi khun-pa HaVjo, the two dis¬ 
ciples of the Grub thob Yumo, were born. JJdsad Dharma met 
Pha-dampa Sana ^gyaa. Lche-jSfgom Nah-pa unearthed the 
concealed scriptural treasures of iiohe-b tsun, the i2hih-ma 
Lama. . r * 1066 

Ghhotf kyi i2gya^-po of BTkhon-phu^ the brother of Machig 
S^ama, was born. * • 1068 

t 

S^arava Yontan Grag5, the disciple of Potova, was born, 1069 
Hkhon founded the grand monastery of Sa-skya, and 
iZhog legs i^es founded the monastery of GsaA-phu. i2ma- 
Ohhos iea met Pha-dampa. 1072 

Sgro-phng-pa, the pupil of Ssnr-chhuh and disciple of 
DkaA-tshi, was born. Hbrog-mi Loch4va died. S'er-grags, 
the iZhih-ma Lama *of Ssur-chhuh, died. 1073 

jSprul-sku Gshon-Ziod of Bya-yul, the disciple of fifpyan- 
«ha, was born. Sb^-rab Brtson of Khu wa^ born. Brtson gjnh 
Kbu-chhen died. 1074 

The great religious institution of king Mri^h 6dag rtse sde 
was founded. iZdog Lochava visited Ka^mir. 1075 

Gtsah-pa Rin-po chhe, the disciple of Bya-yul-pa, was born. 

Nam kha rdorje was born Pa-tshab ^gompa, the disciple of 
Kun dgsbh of the Shi byed school was born. Milaraspa pro¬ 


ceeded to study under Marpa Looh&va. 1076 

Hbrom-fiton of iZgyaZ was born. Sgro-chhos fertson, the 
pupil of Sgom of the Shi-byed-pa school, was born. 

After the death of Ames, Mdsod dgon-pa became the abbot 
of Rva-sgreh. 1077 

jBlo-gros grags Lha-rje sgampopa of Dwag-po was bom. 1078 
JZgya-feduZ Msin practised the ascetic vows of vinaya at 
the monastery of Bgafe-va-grdoA. 1079 

The foundation of the monastery of Gra-thah was laid by 
GrEi-pa mhon i&s chan (a certain monk who was possessed of 
foreknowledge). * , 1080 

Potova Rinchhen ^sal died, after discharging the functions 
of abbot at the religious seat of Rwa-^greh for one year or 
(according to some) three years. AfdSod dgon-pa died. 1081 

Henceforth for many years there prevailed a religions 
anarchy at Rv-sgreh. 


1082 
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Bya& ohhub c2ge-mdseai Uhe*pupil of Sne-Aa ssar-pa, was * 
born* Baa ohbafl rdor grags, the pupil of Milaras-pst was 
born at GxA tl^. Milaras-pa performed asceticism to ^tain A* D. 
sainthood. 1083 

S'ami agom-pa jS>mon lam i^bar, the pnpil of So-chhnh-pa, 
was bom. 1084 

03J0LB—IL 


S'arava attended on Potova as his pnpil. 

Ma Loohiva Chhos-^bar died of jj^oison. 

Dgyer Sgom ohhenpo Gshon-grags, the pupil^ of Bya-TuZ, 
was bora. Bhog-mdo-sde, the spiriturfl son of Bhog Chhos- 
rdor, was born. Tshul-Aphags-dan lapa, the Buddhist scholar, 
was born. Rog ^es-rab felama, the spiritual successor of iZgyal- 
wa rten-nas> was born. Gra-pa Tnhon de^-rab chan died. 

Brtson ^gru5 Abar, known as Bya-feduZ-va Adsin-pa (the 
Vinayio priest of Bya), was born. 

Sa-chhen Kun shin, the sop of Sa-skya Bkon rgyaZ, recog¬ 
nised as the 9th spiritual emanation of Ohanrassig/was bom. 
The saint Pha-dampa visited Tibet. jBhog Lo-chdva returned 
to Tibet. . 

The Glan-thah monastery was founded by Glah-ri-thah-pa. 
Milara^pa, after the completion of his ascetical propitiations 
(attainment of sainthood), proceeded towards Tesi &o. 

Sih phug-pa Chhofi grag^, the saint of Shah who was the 
pupil of Byah-sems Ssla rgyan, was born. 

The JShih Lama, called i2gya-nag-pa (the Chinese), was born. 
Ra^-ohhuh-pa met Milara^-pa. 

The monastery of Lorfgon was founded. 

Tshul-khrimff dpaZ, the red cap Lama, was born. 

Bkra iis rdorje of Shah ^SboUja Bnih-ma Lama, was bom. 
Marpa Ohhos hlo was born. 

Hod sser seh-ge, the disciple of Bya-yuZ-pa, was born* Dva 
gs-po Chhos g^yuh, the Chief spiritual son of Sgampo, was bom. 

Ye-rdor of Hohhad kha, the disciple of S^arava, was bom. 
Pha-dampa visited China. 

On the demise of JErkhon-ston JDkon-mChhog rgyaZ-j)o, 
Bari Loohiva ascengled the throne of Sa-s^a. 

On the death of Glon-tshnZ byah, R'brin ston succeeded to 
the headship of BGyal (became abbot of Bgyal). 

JShog Chhos rdor died. 

/Stab ka«va Darma gragf,H}he d^ciple of S^arava, was bom. 
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K%ii& tfibah Tho(2-imar-Ta was born, * Siod Inn-pa founded 
tbo monastery of Btson-gro dGonpa. 5pyan fha tshui! Abar died 
at SAug-rdm, Sgvol S'gom, the pupil of ^gampo, was hoip.» 1102 
jSgam-po-va received the final vows of monkhood. 1103 

Potova rinchhen grsaZ died. 1104 

^ Gtum-ffton JBlo gvfis grags, the pupil ofsS'arava, was bom, 
Phu-ChhAn-va died at the monastery of Poto dgon. 1105 

iSteh-pa Lo ch4va who brought th6 Ka^mirian Pandit AJ- 
aftka Deva was bom. 1106 


Chbos-seh of Phya-pa was bora. After the death of jRnog • 
Locb4va Shan-Tshe Eydn Ghho« kyi Mama held the headship of 
Gsah-phu for thirty-two^ years. succession of twelve lamas* 
occupied a period of 159 years. /SAug-rum-pa chhenpo died. 1108 
Edorje rgyaZ-po (Phagmo-grub-pa) was born. Karma Axis 
^Bum mkhyanpa was born. jSgampo served Milara^-pa as his 
pupil. 1109 

Kun-snin ascended the throne of Sa-skya. The Gva-gor- 
dgqn-pa was founded by Gnal Ohhos ^bar* 1110 

At Chhu-bar M5lara«-pa triumphed over a troop of demons. 
Sgampo performed ascetic propitiations at Hoi kha. Gna.1 
Ghho9 Abar died, ^ 1111 

The final visit of Pha-dampa to Tibet. The incarnations 
of Las chhon Kun-rgyaZ, Ac., founded monasteries in Bya-yuZ, 1112 
Khyun tshan ye^ hlama, the disciple of Bas chhun, was 
born. Jo-tshuZ S'es, the spiritual son of JZnog «ido-sde, was 
born. Kham lunpa Ghhenpo, the pupil of fi’grom, died. 1114 

/Sgompa * tshuZ Khrinw of Dvag-po was bom. J2gyaZ-va, 
ye-gragff dmar-va was bom. iStod Lunpa Ghhenpo died. 8e- 
fiion Kun rigs died. 1116 

HChhus dar &rtson^ the disciple of 8gro (of the Shi byed 
school), was born. Some of the Gter-ston of the Snifi ma sect 
discovered hidden books. Pha dampa died. 1117 

Ma Khro-phu BgyaZ-tsha, the disciple of Pa^chhen S'akya 
irif Enog-mdo-«de and Phag-gru, &o., was born. 'Ye^es 7ibar of 
Sne?i.u Ssur died. ^S^llS 

Dgyer fgom founded the monastery of Bgya-ma Biu-chhen 
sgan-rnin. 

^briA-ston died. Skyn ye-t-gyan of the jShi-byed school 
died. 1119 

Thog-med grag«, the spiritual son ^f £nog mdo-sde, was 
bom. Bma Bna-ra-va became the * abbot of iJgyaZ. The 
age of Samddhi commenced, 1120 
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Chho« rgyan of Se-«kyi2ba* the disciple of J7ohhad kd, was 

born. ‘ • 

The monastery of Sgampoi dgonpa was founded by Dyag«' 

po Lba-rJe. 

Tliogtf met? Hod of Mog was bom. Brtson-grags of Shad 
was born. When Skor-ohhtA died, his body received animation. 
The resurrection was due to the Indian saint Nirupa having 
entered it in a miracolous manner. 

Ssla-hod, the spiritual son of BTkhon-phu-pa, was born. 
€?yubfag pa was born, fi'shon-brtsrti of (?Iah-lun, the pupil of 
Bya-yuZ Loohdva, was born, ifje Milaras chhen died. 

Bde-rje sedge of Gian than died. , * 

Jo ffbum, the father of Bt&ston Jo-ye and Jo-ftsoti of the 
Bnimma school, was born The later Kun-t/gaA of the Shi-byei 
school died. 

Karma dus mkhyeij was admited into the order of monk¬ 
hood by Tre-po mchhog Mama. Achdrya Abhayakara died. 

Mai Kapa chan, the disciple of S'ama, was born. Xche- 
ston yon-tan gfssuns of Se-brag was born. 

The Ka^mirian Pandit S^Akya S^ri was born. 
jETjig-rten Gragff-pa Bgya-va rten, who became the dis¬ 
ciple of Pa-tshab jgom-pa of the Shi-byed school, was born. 
Uod h]p gishon-nu yontan wa^born. 

The 13th Rig^-Zdan (Kulika), called fifna-tshog^ ^ssag^ 
(Vi4va-rdpa), a-cended the throne of S^ambhala. 

Bge-hies ^lan of BgyaZ was bom. Padma-rdorje Ra^-pa 
(he with locks) of the J?brug-pa school, was born. 

Karma due mkhyen visited Bvxls. So-chhud dge ^bar died, 
^bal-te Bgra Z)ohom-pa, the saint of Balti, was bom. Jo 
hod g»ohun, also called Edog jo va-sod, was born. Ema Narava ’ 
died. ■' 

See rab Byan-chhub, also called Dvaga po iSgom-Chhun, 
of Dvags-po was born. 

EgyaZ tsha Byad jeios became abbot of Bgy&l ^dansa. 
Bnub^’chhos 2^bar died. 

Elarmapa S^e$-rab hod of Shad died. Egya-^aZ Msin-pa 
died, S'a-vo-fgad-pa died. See rab rgyajn of DoZ died* 

The red cap hiama TshuZ khrima ^bar died. 

Nam-mkhad hod of the red cap school, who was the re-embo¬ 
diment of Shva mar TshnZ dpal, was bom. 

Dus ^j^khyen received the final vows of monkhood from 
Mai dduZ ddsia. 
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* Ngampo ftdul ?Misin was born. Sgrb-phngpa died. 1133 

Mh&h 5dag ^aAral, king of Tibet, (recognised as the 11th 
incarnation of Ohanrassig), was bom. f 1134 

Sod Bser SeAge founded the monastery of Khrom Kam 
dgonpa at Khrom ObYlot, 1136 

* SaA« rgyas dpon-pa, the younger broths of i?gyama dgyer 
sgom, was bom, Shon-Abyun was born. Bog &kra grag«, the 
spiritual son of Bog S^e^-rab Mama, was born. (?lhon-^0£2 of 
Bya-yu? died. 1137 

Due Jfkhyen visited 5gampoUt Dvagpo. KhyuA-po died. * 
EgyaZ-tshab ByaA yefes died. ^ 1138 

Hbrcftn «ton of Bgrjel became abbot of EgyaZ ^dansa. ' 1139 

S'arava yontan grags died. 1140 

Bsod nams rtse-mo, the spiritual son of Sa-skya Kun-sniA, 
was born. 

Ekra^is dpaZ of ThaA-pa chhenpo in £itag-biA was born. 1141 


J3 jig-rten gsum mgon Kin ftssaA the governor of Hbri-goA, 
was bora. After tlje death of Ebrom-stou of EgyaZ, the abbot- 
ship of Gdansa remained vacant for nine years. Ar spent his 
summer recess at Gdansa. Khu-^er ftrtsondiod. 1142 

Egyer ^gom tshuZ sen, the disciple of *Mal Ka-va chan and 
Phag-gru, was born. 

Gsan ston ^pyipa cha^pa, one of the fE*an chhen of Sa-skya, 
was born. 1143 

Ekhonphu-pa, the brother of Ma chig S^ama, died. 1144 

EAog jo haod died. 

EgyaZ Chharmo, the spiritual son of Enog thog med, was 
born. EAogjo Hod died. 1145 

CYCLE III. 

Eje-6tsun Grag^-pa rgyaZ-mtshan, the spiritual son of Sa- 
ohhen, was born. 

_ • 

Kun-Zdan Baa ChhuA, the younger brother of Khro-phu 

♦‘gyal-tsha, was born. 

EniA-ma Egya-nag-pa, the disciple of Sgro-phug EAiA-ma 
Lama, died. 

' • 

Shig-pa hiud rtsi, the disciple of EniA ma Se-brag, was 
born. Machig S^ama died. ^ 

Bog S'e«-rab hlama, the religious and ministerial successor 
of EgyaZ-va-rten-na, was born, 

Dvagpo ^om-tshuZ held the abbotship of Sgampo. EpaZ- 
<dihen JXodpo chhoi the son of Sa-chhen, was born. 
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Phagmo grub-pa interview^ fije-iSgampo-Ta. 115® 

Bdor-sehj the younger brothejr of JS&og Ghhaxmo, was born. 

SgTO ohhos 5rtaon died. 1151 

Chhag Loch&va, also called Dgra-5chom JSfceAu rava, the 
disciple of jSteh-pa Lochdra, was bom. 

Gro-6dud-rtsi grags cf jSnarthah was bom. Gtum-stou 
founded the monastery of ^Nar than. Dag-pa ies tsuJ Pha- ' 

g«-paof ^an lam became abbot of Sgyed ^dansa. 


Dvag^po Sgampo-va died. 11^2 

JffSorje tshuZ khrims of Hbri goA was bom. Dvag«-po Sgom-. 
tshuZ founded the monastery of Jlftshur-lha lun at Stod-luft, 1153 
Dn^ mkhan pa founded the Karmapa mon^tery of Gsbu 
wtshur Lha luA at G^shuAi gru fcshi Lha luA. 1154 

Thogs med grags of iZAog died. 1155 

Kun dg 2 i,h rdorje, the spiritual son of iZAog jo-tshuZ, was 
bom. , 1156 


DvaA-phyug byan rin of Lha luA, who was the disciple of 
Se-spyiZ-pa, was bom. jSssaA tno, the spiritual son of SaAs rgyas 
(Zpon ston, was bom. 

]ft^iA Abum, the son of iZniA-ma shaA-ston, was bom. Pd- 
tshab sgompa died. Sa-chhen Kun-min died. jSnog jo-tshuZ 
died, Phag gru-pa founded the monastery of Odansa wthiZ. 1157 
JBsod nam« rtse mo becai^ the grand hierarch of S^-skya. 
DgQ-Mes ^anlampa died. Dua mkyen founded the monastery 
of Jftshur-phu. 1158 

Sans-rgyas sgompa rdor jrshon of Bya-yuZ was borm Dge- 
bses ZohaA rib was bom. 

J2ma Lochdva and Yan dnenpa, the immanations of Machig 


S^ama, were born. 1159 

YeSes rdorje (also called ^tsan-pa iZgya ra« pa), the dis¬ 
ciple of fTbmg-pa ^lifi raspa, was bom. GtsaA rinpochhe Nam 
rdorje died. Ba^-chhuApa died. 1160 

ChhiAgis Khdn, the conqueror, who turned the wheel of 
might, was born. 

Skor Ninipa tara died. 1161 

JBta «ton jo yeie«, the iZnin ma Lama, was bom. 1162 


Onos Bgjal~Yek lha naAra iSaAs rin, the disciple of Skyob-pa, 
was bora. * • 

Dus tnkhyen founded the monastery of lower £am-po 
naA. The monastery of Hchhad^ka ^sarma was founded by fife* 
«kyiZ-pa. EhyuA-tshaA ThocZ dmar became abbot of BgjShU 
gdansa, Hab jo Sra^, the disciple of Yumo, died. , 1168 
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* Bja-%clihaTi-klia-pa founded the monastery of Malgro Bya- 
Achhah kha. The two C^linra^-pa of jStagluh interviewed Phag- 
gru* t 

S'er-Aod, the son of Rog 6kra-gragff, was born. 1164 

Otum-fton died at Chho«-luh. i2dor-aton. S^er grags be* 
c&me abbot of iSNarthaA. ^ ^ 

' Rnog mdo-«d6 died. S'er hod, the spiritual son of Bo^-6kra 
Grag^, was bom. • 1165 

ifna^ri dge-mdse^ died. Shah ^ton ikra rdor, the £hih- 
xna lama^ died. The abbot of J3bi*i-goh became the disciple of 
Phag-gru. t ^ 1166 

Jo-6sdd of Dvu9, who was the younger brother of Eta-^ton-' 
jo-ye (Bhih-ma Lama), was born. 

Ndsed Dharmabodhi died. 1167 

Gy&m 6ssah Chhos rnion lam, the disciple of Ssva-ra-va 
iSkal-ye, the son of Phag-gru, was born, t. 

The Kashmirian Pandit S^akya S^ri took the final vows of 
monkhood. The monastery of Bdod «pah phug was founded 
by Du5-mkhyen. The monastery of Skyor luh was founded by 
Spal-te. Dvagspo figom-tshul died, after which the abbotship 
remained vacant for two years, Phya-pa Ghho^r seh died. 1168 

Bsod rdor of Sbom-brag, the disciple of Karma sah^ rgyas 
Ra^-chhen, was bom, 

Egyal died at Phag-gru, and the abbotship of Sdan-sa re¬ 
mained vacant for six years. 

Khrom ghv died at Kam kam. 1169 

Rin-chhen S^esrab, the younger brother of Rog S^erab 
hod, was born. 

S'ami smon lam hbar died. 1170 

Grag8 rgyan-pa ascended the throne of the Sa-skya hierarchy. 

Ser byan was appointed to the abbotship left vacant by <Sgampo. 1171 
Khro-phu Lo-chava Tshul-^e^ byam« dpaZ, who was a 
nephew of the Khro-phu BgyaZ taha brothers, was born. Rog 
S’e«rab lama died. 1172 

Darma grags pa of S'tabs-ka died. Jo-^bum, the Bfiifima 
lama, died. 1173 

Rinchhen Hod, the disciple of Phag-gru, was bom. The 
monastery of Tshal was founded, Bya-Achhad kapa died. 1174 

Chhotf rje Sgafi-pa was born. KhyuA tshah yes’es Lama 
died. 

CPon tatf dar seA of the middle Hbrag school was born. 

The Skyob-pa (hierarch) of flbri-goA received the final vows of 
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monkhood. ShaA Lo-obAva grftb-dpa2 died. Dvag«-po Chhos 

gjnh died. , 

San« rgyatft«gompa of fifnarthaA was born. Ye-grag 8 dmar 

became the abbot of i^gjal-^dan sa. 

Gshon rdor of Mgar dampa Chho« sdiA, the disciple of Skj-* 
ob-pa, was bom. fi'bom «igon Sesrab dpal, the disciple of Stag 
Inn-pa, was born. The monastery of Stag luA dgon was found¬ 
ed by Lama Stag luA-thaA-pa. * 

Sa-tfkya Panohhen, the son of Lpal-Aod sros, was bom. 
B&od rgyan of Ko-brag was born. * • 

The monastery of JBgyama Rin sgan was rebuilt by Sans 

rgyas dven-ston. , • 

Rsoci nams rtshe of Sa-skya died, Lha-&tsan ssla Hod of 

Hkhon-phu died. 

JZAog Chharmo died. 

Ssans tsha 6 socf rgyan, the younger brother of Sa-skya Pan- 
cbhen Kun dgah rgyal-wtshan, was bom. 

The bionastery of Karina lha sden was founded by Dus 
mkhyen-pa. 

Rdo ston ^er grags died at Snarthan and was succeeded by 
ShaA 6 tsum rdor hod who waa born in the year iron-horse^ 

The venerable Hgro-vaAi mgonpo dv&h phyug Hod Lha- 
lun dpon sras was born. ^ 

Grags rgyal, of Kharagpa, who was the spiritual son of 
i?god-tshaa the R'brug-pa Lama and disciple of Bhuriba, was 
born. S'iA phug-pa died. Rog Bkra iis grags died. 

Dvon S'er Abyun, the disciple of Skyob-pa, was born. 
Rloras dvan &rtson of lower jBTbrug, who was the disciple of 
GlsaA rgyara, was born. The monastery of Tshal guA thaA was 
founded by Lama ShaA Prison grag^. The image Lhachhen 
was constructed, ^gyal-va ye^ea died at Grag« dmar. 

JTbrug-pa ^lin raa pa Padma-dorje was bom. 

Rsam ^lin-pa, the ^disciple of GaA-ba and spiritual son of 
Karma du^ mkhyen, was bom. 

Egos tshaA mgon-po rdorje of upper JETbrug, who became 
the disciple of -Rgya ras, was born, 

J)ge-hios Gian rgyal became tjie head of (?dan-sa (chief 
seat of the hierarchy), • 

The monastery of ilftshur-phu was founded by Dns 
mkhyen-pa. * ^ 

Hor ChhiA-gis became king of the .Mongols. Se-«pyi2 
len-pa died, 
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* The kin*? of upper Mo-rtse figya^po presented the Lord 
Buddha’s image with a golden crown. ^ 

JTchhad-ka monastery was governed by Lhaluh . dvaA 
phyug of Se-spyil. 

King Chhihgis conquered Man-churia. iSteft-ba Lo-oh&va 
(Tshul-khrim Abyuft gnsLs) died. ^ '■ 

^ • Ssim rinpochhe of Bya-yul (Sau^-r^yas Ston-pa grag«) was 
bom. Bin wgon tfku yal-va of Stag luh dvon kar was born. 

(?lan died and was succeeded by Lge-hies dri-A>dul at J2gyaZ 
Odansa.. 

King Chhih-gis rconquered Solon country. JHchhu^ dar 
brtson died. „ 

Skysa-fiton byan rin pochhe held the abbotship of JZgyab- 
^dansa. Lama shah died at Gun thah. Karma Dus ^sum 
mkhyen-pa died. Gshon-un 2>rfcson Jigvus of Glah-luA died. 
Dvu5-pa died. 

Henceforth Chhih gis became emperor of China. Snas- 
than Shah htsan-d\ed and was succeeded by Groms chhe-be 
who was bom in the year water-hird, 

Bya-«kyuh-pa (mdo-5de wgon of Phorog), who was kobrag- 
pa5 disciple, was bora. Khro-Lo-chava vteited Nepal. Chhih 
gis conquered Tartary. Khro-phu rgyaZ-tsha died. Ton-tan 
^ssahs (Ehihma Lama) died. ^ 

Jo hbar, the son of Nima-^bum (Bnih-ma Lama), was 
bora. Chihgis subdued the Danmag. 

The latter Chho5 rje dpal Chhag was born. 

Skyob-pa and Stag lih-ba built temples at Phag-gru. 
Khro Lo-chdva invited Mitrapa to Tibet who after a staying 
. there for 18 months returned to India. Chhih-gis conquered 
Kherah. Johsod (iZhih-ma Lama) died. 

Dvag^-po grol-sgom died. Shva-dmar nam hod died. 
i2hih-ma-pa Shig-po died. 

Sgam-po fihi sgam-chhen-po was bom. Skra-Grag^, the 
re-embodiment of the red-cap Lama called Nam-hod who was 
a disciple of Das mkhyen, was born. Gshon-seh of the middle 
Hbrug-pa school was born. Khro-Lo-ch&va brought Buddha 
S^ri to Tibet. Chhih-gis subjugated NaMmanpa Ta-ge. 

Dge-hShes Zchah-ri hdld the abbotship of i^gyaZ ^dan-sa. 
Sam rgyas sgom-pa protected the Lo-chd-ja of Bya yul. Gssi 
brjid Grags, the spiritual son of IZhog kun rdor was bora. 

Spyan sha Rinchhen Ldan, the disciple of Ko-brag-pa and 
Tuh dgonpa, was born. Chhih-gis conquered the whole of flbr. 
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JBgra Lo-ohdva (iZnam r§jBl £dorjd)' of Bo^ was bom. 
Pbag-gra Thog-rdng pa was ^ora. Sana rgjaa yar byon 
See rab blama of /Stag luh was bom. 

Sans rgyas ms pa Binohhen smonlam, the disciple of Shi- 
byed pa Bog shig-po, was bom. 

Sa-skya dpaZ-chhen Hdd died. 

Karma Bakshi Cbhos Adsin, the disoiple of Sbom-brag*pa 
and pupil of Karma Bas chben, was born. Khro La-cbdv» 
brought the Kashmirian Pandit S'akya S^ri to Tibet, 

Ohhift-gfs subjugated Harilig. Dgyer-tshul SeA died. 

^gyal-po dgab, the younger brother of JZnog <?ssi-brjid, 
was bom. The monastery of Bde-ra-chan at Bne-thaA was 
founded by Bgya-^chhiA rupa, the disciple of Ona,l shan. 

His nephews, Sans rgya^ dpal and others, managed the 
monastery after his death. 

The monastery of jGyam hssan dgon*pa was founded by 
Chhos iSmon lam of (?yam bssaA. 

Chhingis visited Tibet and subjugated all its provinces 
with the exception of Mi-hag. 


, CYCLE IV. 

Ssvara-yeseA, the pupil of Fhag^gni, died. 

Spyan-fina grag^ febyuh^became the abbot of Phag-gru 
(?dansa which dignity he held for twenty-seven years. Sa^kya 
Papdita received the final vows of monkhood from &akya S'li 
Pa^dita. 

Dvon dkarva occupied the abbotship vacated in con¬ 
sequence of the death of /Stag lun than-pa. JSgya-ma Sans rgyas 
dvon «ton died. 

Tilla rdor grags, the younger brother of Hhri-goh-pa, was 
bom. 

Bvon-po Dar seh became abbot of jOTbrug Ralnfi after 
the death of (?tsau-pa rgya-raa. Mal-ka-pa-chan died. 

Hgum Chho 0 dvan, a BhiA-ma ^ter-ston was bom. Khro- 
Loobdva constructed a gigantic image of Maitreya, eighty 
cubits high, which he also consecrated. 

Bgyalva, the eldest spiritual son of Hbrug-pa JSgocZ-tshaA- 
pa, TaA dgon-pa dnd Bgya^mtshan dpaZ were bom. 

The Kashmirian Pa^dita S^akya S'ri returned to Kashmir. 
The monastery of (TlaAthaA d^h^-^e was founded. 

Oshon-nu yoA-tan of Hod jo-va died. BfiiAma f^ima 
Ahum died. 
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The pupil of Bjara-pser called Chho 8 Sku-Aod sser, who be¬ 
came the disciple of Semo-chhe the pi^ofessor of Dna Akhor^ was 
born. " 

Khublai (emperor Se-chhen) Khan of Hor was bom. 
fi^PaZ-te Dgra-bchom died. 

* Shva-dmar-tshul dpal, the disciple of £arma Bakshi, was 
^m. jS^ue-Tndo thams chad mkhyen-pa, the eldest son of iSmar- 
sehge, was born. Chhag dgra- 6 ehom died, 

Qrag^ rgyan of Sa-sky died. 

Jidorje tshul-khrims became* the heirarch of fi’bri-goh. 
fifkyob-pa ffjig-rten wgon-po died. 

Khro-phu knn-Zdan-rafi-pa died. Yah-dven-pa died. 
iZgyal-va Bten na^-pa died. 

Biu-chhen rdorje his younger brother, who was the 12th 
(in succession), was horn, 

Dge-b&es Zchah riba died. iSgampo %daZ Zbdsin-pa died. 
Glah ston Sesi'ab Sen became abbot of BgyaZ-^dan sa. 

Enog rdorsen died. # 

Edorje tshul Khrims of ITbri-goA died. 

Dvon S'esrab byun became hierarch of Bbri-gon’. Bud¬ 
dhism was first introduced in Hor (Mongolia), Chhift-gis an¬ 
nexed Sar-tha-gva-olihen. 

Edorje ye^s ( 0 hho 5 go-ba of JTbri-gin) was born. SkhruZ 
Shig Darma senge, the disciple of Rog-mchhad ^fsun, was born. 

Bvon dkar commenced building the grand hall of wor¬ 
ship at S^tag lun. 

Ohos Lha nan-va died. 

Bde-legs rgyaZ-mtshan of Neran, who became the pupil of 
Orgyan Rinchhen dpal, was bom. Shan ston fetshem-pa be¬ 
came abbot of EgyoZ-va ydansa. 

The monastery of Bge-Mun ^gaft was founded by the two 
disciples of S^akya S'ri Pan^ita named Byan and Edor. They 
also founded the monastery of Snemo tshag-mig. 

g^akya senge founded the monastery of !^amrin in ByaA 
(north) after which he died. S^&kya S^ri died in Kashmir. 

Bin Sen of Thog-kha of BbrigoA was born. The 
fourteenth Kulika ascended the throne of S'ambhala. Ohhifi- 
gis subjugated Mifiag in Tibet, after which he died. ‘ 

Ogoti, the son of Chhingisy who was born in the year fire* 
gheep, assumed the sceptre of the Mongol-China kingdom. 

£igampo iSnepa jo eras was bom* Sans rgyas sgom-pa 

died. 
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Orgjan Sefige rinchhen dpal, the pupil of Bgod tsha^-pa of 
Stod Hbvngi was bom, • 

£ta-5ton jo-ye^ the ^aih-ma Lama, died. 1228 

f kraiu &lama of iStag lu5 was bom. Jo-Abed, the JB&ihma 
Lama, died. 1229 

Biu-seii of Kham luh ?n Bya-yu^was bora •Saiw rgya jo-vo ^ 
dvan phyug gfshon-nu of Bya-y'ul was bora, Gromo-ohhe of 
SNar than died. Lha-luh dvah phyug died. 1230 

Chhos fliuou lam of (?yam-&ssah died. Bog S'effrab &lama 
was bora. * • 

Ogoti died. Guru Chho« dvaft recovered concealed 
religious books from the rock of Gnam-skaj brag, • 1231 


S'ahs 5fcon tshul wgou of the S^an^-pa school was born, S^er- 
Abyuh died at fl^brigon. Gotan, who was born in the fire^tiger 
year, ascended the throne of Hor. Ehog kun-rdor and Etog* 

Zdan Assan died. , * 1232 

Phagfi-pa, the son of Sa-skya Ssans-tsha, was born. Sehge- 
sgra, the son of Ehog rgyal-tZgaA, was born. ^ 1233 

Evon dkar skuyaZma of Stag luh died. Sgam-po Sni 
^gom-chhen died. 1234 

Dar Sen, the disciple oft Egya ras of &tsah, died at iTbrug 
ra luh. Gshon-sah succeeded him. 1235 

Bin-rgyan and Ye-Abyu^, the sons of Ssafw tsha of Sa- 
skya, were born. 1236 

Phyagna rdorjo, the younger brother of Ephagif-pa of Sa- 
skya, was born. • 

Ssahtf tsha Bsod rgyan of Saskya died, 1237 

Grag»-pa yede’s of Phag-gru was born. Grags 6socZ 
(B'tsham IfchatZ-pa) of JJbri gun was born The Mongol chief 
Chliigya dorta, with his troops overrun Evu (U) and (?tsah, 


and killed So-ston and five hundred monks of Sa-«kya, after 
which he burnt Bva-tfgreh and EgyaZ-khah monasteries, 1238 

Chho« kyi 61ama died at fifnarthah. Evon-Ser-7ibyuh 
died. *1239 

Bin bssan, the younger brother of Ehog Sen ge ^gin, was 
born. Meloh Edorje, the pupil of Ehihma jo Aba<Z and disciple 
of Seh-ge rgyab-pa, was born. Jonah kun-apah Thugs &rtson- 
Agrus rje, the papfl of Chhos vku Aod sser, vTas born. 1241 

E^phag^-I)a and Phyagna, the two nephews of Sa-^rkya 
Paodita, proceeded to Mongolia- Bog-i$er hocZ died. Ebom 
dgon-pa of Stag iuh died. 1242 

Bog-shigpo Bin-chhen S'e^rab died. ' 1243 

u 
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Chlios kyi rdorje, the younger brother of Rhog Rin-chhen 
bssah-po, was born, * 

Sa-^kya arrived at Lan-ju (Lan-chau). 

Sa-^ya Pa^d^^ interviewed the Mongol king Gotan. 
£[he-?ndo «mar se& died. ^ 

Sa-«kya Pan^ita’s laintly povwrs were tested. Having 
found him to be a sage and saint, the king^ imbibed faith in him. 

King Gotan sent a proclamation to Tibet making a pre¬ 
sent of the provinces of U and Tsaft to the Sa-skya hierarch. 
Gya-pa gUft^-pa, the disciple of l3us-wkhyen, died. Sbom- 
grags-pa died. * 

Grags fin g^nw wchhod-pa of Phag-gru was bom. Se- 
iSpyil Kha-va ye^etf of Lhobrag was born. 

ShaA dkon dpal was bom, Lo-ch4va Ras died at the capital 
of the Hbrug-pa hierarchy* Sans-Sgom of jShas than died. 

Sans rgyas dvon grags dpal of Stag luh was born. S'es- 
rab Seft-ge of RoA, the spiritual son of Egva Lo-ch4va, was 
born. Rima seftge ot middle ifbrug was born, 

MGhhim nam grags became abbot of £fnarthaA, Sa-skya 
Pan^ita died at Sprul-^de in Mongolia. King Gotan died, 

Mun-khe, who was bora in the year ^re-Aore, ascended 
the throne of Mongol-China. The Mongolistn army suppressed 
Mon mkhar mgonpo ^don in Tibet. 

jBPhags-pa of Sa-skya became prince Khublai's spiritual 
guide. The Saskya-pa hierarch took possession of the 
thirteen provinces of Tibet, called Khri-skor tchu-^sum. 

The Mongolian king went at the head of an army to 
Gara Zjan ynl and returned to his capital in the following year. 

Grag 3 sen of Mun-mebrag kha-wa, the pupil of Jonan kun 
-spaA, was born. 

Spyan raa grags Abynn died, 

Bakshi became the spiritual guide of the Mongol king Mun- 
khe. Ssem grags seA of Bya-yul died. Guru Ghhos dvan 
unearthed the six Bhih ma scriptures. 

SanN-rgya« dpaZ bssaA (Stag luA dvon-po) was bora. Phorog 
wdo-fide died. 

SeAge rinchhen of iSpaM^skya and of the middle^JETbrug- 
pa Bohool was bora. * 

Kun dgsih issaA-po of iSAe-mdo, an incarnation of Bgod- 
tahaAs-pa, was born. • 

JSgyaZ-va yaA dgonpa, the son of Thams cha^ mkhyenpa, 
died. Bgod tshaA mgon rdor of 8iod Hbrug died. 
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£de-leg9 rgya! misbaxi founded the monaetery of Ssa& ssaA 
neraft, Lha hgvo mgon dvaii phyag died, 

Mnh-khei*the Mongol king, died. 1258 

Yon rgyam, the pupil of Jonan kan «paft, was born. Earma 
JBsam-^lih Binohhen died. 1259/ 

jBgya! mtshan %bain of Bjag,* who beoafiie a leader of * 
the Sah^pa schoo], was bom. , 

Elarma BaksKi, during the years fire^serpent^ iron-monkey 
and iron-bird^ made miraculous religious demonstrations. .0sod 
rgyan of Go-brag died. ' • 1260 

J&dag-chhen 5ssahpo dpal, the soq of Sa-^kya Ye-Abyuh, 
was bora. • * 

S^akya issahpo, well-known by his other name ^g luft 


Lo-ch&va, was bora. 1261 

Ssur-phu-va, the pupil of jSpyaQ-«na i*in Zdaii, was born. 

The great shrine of tMfcshux'-phu was built by Bakshi Jfe 
Man fgom, 1262 

Sau5 rgyas fiton tshul Khrim« Seftge of Bya-yuUwas bora. 1263 
Chhag chho5 rje dpal died. 

H Phag^-pa of Sa-skya returned to Tibet from Mongolia. 1261 
Eumdra, the son of Mel(& rdorje (of the Bnihma school), 
was born. 

Gshou-seh died at Bbrug-Baluh. 1265 


CYCLE V. 

Thog rdug-pa died at Phag-gru. Phyagna of Sa-fikya 
died. 

Dharmapala Bakshita, son of Phyagna of Sa-^kya, was 
born. 

JBphagtf-pa again returned to Hor (Mongolia), 

Emperor Sa-chhen (Ehublai), the grand son of ChhiA- 
gis was engaged in building Peking and three other cities, 
from the year wood-mouse up to this year. 

Eharag grag^ rgyaZ of B'brug died. 

Gshon-nu Smon lam of Bya-yul and Spyi-ther paM Bvonpor 
Grags-pa of Dvagpo were born. 

Sans rgyas yar-byon of Stag lun died, * 

Guru chhotf dvah died. ^ 

The monastery of Tharpa^rlih was founded in the confines 
of Nepal and Tibet. 

Ye-hbyun of Sa-^kya died in X'jafi-yul. 
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S^kya lssa6-po of Sa-9kja became the viceroy of the thiiv 
teen provinces of Tibet, called Khri-fiker &cha ^sum. 

fijam-dvyahtf dou-rgyan of Sa-akya and Dvah-bo %rtan 
jBlama of £sos rgyan inhere bora. 

San« rgyas dvon grag« dpa2 of iStag-lnh founded the monas¬ 
tery of Byamtf rinpo-chffe. • 

Ssur-khah-pa dvan ye of Se-spyil, was born. Grag«-pa 
hsod dpal of the Bka/i-fergyui school was born. Sne-wdo Thanw 
chad mkhyen-pa died. 

JBdoi'je rinchen of JEfbrigon was bom. 

Ye^es fclama of ^tag luh rwas born. Sgampo chhoa 
Irgyan was born. 

Rinchhen rgyaZ mtshan of Sa-skya died. BchuA Tilli died 
at Hbrigch. 

Rinchhen Chhos rgyaZ of the Shi-byed[ school, who was the 
grandson ofc ZTphru/ shig-dar son, was born. H^phag 9 -pa of Sa- 
skya died. The twelvoth Gchnn died. 

San«rgyas Raa*pa of the Shi-byed school died. 

Dharmapala became hierarch cff Sa-«kya. Bya-rog Bdsoft 
captured. Enog Gssi-brjid Gragj? died. 

Bya-yul Kham$ lun-pa died. 7?ga-L(>-chdva of Miilagag 
died, Bkra-gragif, the red-cap Lama, died^ 

Chhos rgyan, the son of latter 72hag Chho5 rdor, was born, 

Sbva dmar Gragr sen, the first incarnation of Rkra-grags 
the red-cap Lamn, was born. 

Rdor rgyan of Ron, the first disciple of Sev sefi, was born. 

Karma Bakshi died. 

Sans rgyas Sgompa of Bya-yul and Tshul khims S'esrab 
were born. 

• The third Karma-pa hierarch Ran byun rdorje, an incarna¬ 
tion of Karma Bakshi, was born. 

Jidor-rgyaZ, the 28th hierarch of JTbrigon, was bom. Rflog 
rgyaJ po dga/t died. 

Lha-61o hod of Se-spyiZ was born. The ffbrigon-pa 
authorities burnt Bya-yul. 

Sans rgyas Gchun S'ton died, and the abbotsliip remained 
vacant for five years. 

Thog kha-va died nt JTbrigoft. 

Lha brag kha-va died. ^ 

^ Gynh-stou Rdor dpal, the pupil of Gsnr-byams sefige (the 

Rnifi-ma Lama), who was Karma Rah byuh*s spiiitual guide, 

was born, ’ 
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Oharmap&la died at Sa-^kja, and S^ara-ra Hjam dY 3 ra&tf 
succeeded him in the hierarchy. Ife-seh of Bbmg Ralu4 died 

Batna guru of iS^tag luh was bom. JBtsham bchadpa died 
at Hbrigoft. Phag-gru Grags-ye died. 

Sehge rgya7-po of middle B'brug was born. Ifolihim nams 
gragfi of Saarthaii died. • * 

Bu-5ton Bin-chhen grub was bom. Ehihma Lama Leg«- 
Zdan was bom. 

Tbp Sa-«kya-pa authorities sacked JBTbrigon. 

TshuZ-wgon of Bya-yul was born. 

Gser^lift 5kra 4itf dpal, a follower o4 S'antf-pa, was bom. 

DoZ bu S'er-rgyan, a disciple of Jonah yon-rgfyan, was born. 

Kun-mkhyen chho^ skii Hodsser died. 

Grags rgyaZ of Phag-gru, who had acquired the fourfold 
Buihma perfections, was born. 

Urgyan mgonpo iev Spal of Stag luA died, 

Mkhan-chhen Jh4na Prajhi was bom. Sa-chhen's (Khub- 
lai’s) grandson OlchaMthu, who was born in the year wood-ox^ 
became the emperor of Mongol Ohina. * 

Bgy&l-sr&s Thogmed fessah po dpal was bom. The iZhihma 
Lama ^yuh-ston Ssla-va Hjam dvyah« &sam-^gmb rdor je 
was born. ^ 

Mchhuim karma %loA-chhen-pa was bom. fifgam-po S'hi-va 
Jo-sratf'died, 

Sans rgjas dpon-grags of Stag-luh died. Emperor Khublai 

died. 

Bkraiis &lama died at ^S'tag-luft. 

Karma Eaifi Lama (?yuh-«ton visited Hor. 

Ti^ri Kun-&lo, son of DpaZ ^ssah of Sa-skya, was born. 

Gyag-sde Panchhen (Brtson-Agrus Dar rgyas), the pupil 
of Shva-dmar Grag«-seh, was bom. 

Batndkara of Stag-luh was bom. 

Ti/ii situ Byaft rgyan of the Phag-gru dynasty was born. 

JDvah lo-chdva Byah-ohhub rtsemo, also called Plo-brtan 
dpon-po, was bom. 

The monastery of Lha-«teft was founded by Ban-bjuh rdorje. 

Hkhrnl shig parseh of the Shi-byed school died. The 
JShiii-ma Lama Meloh rdorje died. 

The Tenerable nun Leg« »&lo rgyan, a disciple of SBB&fi 
dpal of Sa-skya, was bora. 

Jonah Phyogs las rnam rgyal, a native of ITnah ris, who was 
the pupil of Dol-bu ier rgyebn, was bom. 
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• « 

Emperor Olclia^ithu of Hor died. 

K\oh Ohhenpa, the disciple of Eum&ra (the Enih-ma Lama^ 
■was bom. Another grandson of the emperor Sa-ohhen, hamed 
Khnlng who was born in the year iron-serpentf became emperor. 

The Sage SjaAs ^ton Tshnl wgon died. 

The saint Orgyan senge died, 

Tisri kun rgyan, the son of £s^A dpa2 of Sa-skya, and 
Bjam-dvyaft^ don rgyan were born. 

JBgyaZ-wtshan DpaZ 6ssan of S'aA® ^bafe-ra, who became 
the disciple of Ssur-phuva, was born, Gsar-ma Grags-ies, the 
twelveth Phag gru Hierarch, was born, Hjag-chhen Byams 
dpal of the S'anspa school was born. 

Gnis-mchhod died at Phag-gru. Bpal-6ssaA of /Stag-luA 

died. 

Gshon nn rgyal-wtshan of Ri-pa, the disciple of Ssur-phuva, 
was bom, Enog chhos rdor phyi ma died, 

Emperor Khulug died. Blama Dampa hsod nams rgyal 
mtshan, the son of Bssan dpal of Sa-skya, was born. Sans rgyas 
jovo of Bya-yul died. 

In Hor, Pauyanthu (bom in the year wood-bird)^ the 
youngest brother of the emperor Khulug,'ascended the throne. 
Te4es Lama of Sfcag-lun died in India. ^ 

Sans-rgya« Rin-chen died at Hbrug Ralun. JonaA Kun 
span died. The metaphysical theory of “ LuA thig ” was in¬ 
culcated by Tshul rdor, an incarnate Enin-ma Lama. 

The sage fljam dpaZ ye^es was born, Hjam dvaAs Kun 
dga?i senge of middle BTbrug was born. 

After the death of Edorje Rinchhen, Edorje rgyaZ-po be¬ 
came abbot of ilbrigon and built the grand shrine of ETbrigoA. 
S^e^rab Senge of Bon died. 

Kun-dgah &ssaA-po of 5ne-mdo died. 

Bkon-mcbhog dpal of ShaA died. 

The (astrological and astronomical) work, called Etsi Kun 
&fdu«, was composed by Ban-byaA-pa. 

Sgampo SaAs-rgga« Chhos SeA was born. The Age 
Gshon-nu Grub, the disciple of Sanj-rggas eton of S^aAs, died. 
EAog Rin-&ssan died. 

Orgyan wgon-po of fiftag-luA erected a large shrine and 
furnished it with images and religious )}ooks. Emperor Pau- 
yan-thu died. * 

G^en khan, the son of Pau-yanthu, whp was bom in the 
year water-Aare, aeceuded the throne. 
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£lo gros Bnsm dag was bom in Bja-ynl. Bu-ston wrote 
the historical work called Chhos hkjnh rin md&od. Bsaoh dpal 


of Sa-skya died! Emperor Gegen Khan died in Hot. 1821 

Te-sun-the-mur, the great-grandson of Sa-ohhen (Khublai), 
who was bom in the year water^serpenty became emperor.* 1823' 

Bdorgyan of Boh died. Sah^-rgya^-^ton of Bya-Yul died. 
Seh-rgyaZ died at Hbrug Bajuh. 1824 

Nam wikha^ rgyaZ-mtshhn of Lho-brag, who was Tsoh- 
khapa’i^ tutor, was bom. 1325 

Mtha%-ya9«(Ananta\ the fifteenth Kulika, ascended the * 
throne of S'ambhala. Kun-51o of Sa-«kya died. ’Yon-rgyam, 

' .the Jonan Lama, died. > * 1326 

Emperor Ye-sun-the-mur died. 1327 


The two sons of the emperor Khnlug, namely Binchhen 
Hphags (bora in the year iron-Tnouse) and Kaus^ali (born in the 
year water^tiger), successwely became emperors, and each died 
after a few months* reign. Pau-yanthu’s son Ohi-ya-thu (born 
in the year wood-dragon) became emperor. . 1328 

The abbot Ye^es 6sod nam rgya-mtsho was born 1329 

Don-grnb dpal, the son of Sehge-^bum, the spiritual son of 
BAog Chho3 rdor, was born. ' 

Bah-febyuh Udoi'je visited^Hor. 1330 

Ta-dven 51o-rgyan and Ta-dven Chhos rgyan, the sons of 


Tisri Kun-rgyan of Sa^kya, were born. Emperor Chi-ya-thu 
died. Batna S^ri, the son of Kausali, born in ih.o yenx jire-tigery 
became emperor. After one month’s reign he died. 1331 

Nam-mkha^ dpal of jStag-luii was born. The monastery of 
Onss nan was founded by Jftshur. Tho-gwan themur the son 
of Chi-yd-thu, born in the year earth-horsey became emperor. 1332 
JRgyan hhnm of &ahs jag was born. 1333 

JJbri goh Chbos rgyaZ, who became Tsohkhapa’s tutor, was 
bom. Se-spyiZ-pa Binehhen Sen was born, 1334 

5gampo Chhos rgyan died. 13:15 

So-spyiZ Lha of Ssur-khan died. 1336 

Sans-rg^^as Sgom Phyi-ma died in Bya-yul. 1337 

Batna Quru of jStag-luh died. Karma Bah byufi rdorje 
died in Hor. ^ 1338 

The fourth Karma hierarch BoZpaAi rdorje Dharma Kirti 
was born in Koh-po« ^ 1339 

Bsod nam 6ssafi of Smyuft-ynns was born. 1340 

Bsod nams rgyaZ-mtshan (Kun-spah chhenpo) was bora. . 
8e-spyiZ-pa S'akya ftsod was born. 
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% c 

On tbe death of Nam leg^-pa, Blama Dampa became the 

Sa«kya hierarch. Gshon-^mon of Di^g-po died. Kumdra, the 

£Sih-ma Lama, died. I^pal-Mo-brtan died. * 1341 

Mun-Me brag Kha-ra, the J^onah abbot, died. 1342 

According to the chronology of iJgya-Ston the Su£ranta 

Vydkarana was introdnfced. ^ ' 1343 

Sakya bssah the Lo-chava of Stag-luh died. 1344 

_ ^ _ _ 

.Bio gro8 Sehge of the middle Sbrug-Ealnh schobl was born. 1345 
Lho-rin-pochhe Grags you of the Bhahrgjnd school was 
born, ^uu SeA died at E'brug-Ealun. ^ 1346 

Bje-6tsun raA Ada^-pa Gslion was born. Theg-ohhen chhoj 
»*gyaZ kurt Z)kra, the son. of Chho« rgyan of Sa-skya, was borrf. 

TaAi Situ Byan-chhub Bgyan became the ruler of the entire 
IJvus (or central Tibet). Shva-(Zmar Grags seA died. The 
Shi-byed-pa abbot Rinchhen Chhos rgyaZ died. 1348* 

Ein rgyan Duff fekor-va, the pupil of Hj'^m-tZvyafis Chho^ 
wgon Dolbus, was born. Gyag-phru^ Sans was bom. 

Mkha-spyod d/aA-po Ye-dpal, the * second red-cap hier¬ 


arch, an incarnation of Grags-sefi, was born. Sans /gyas rin- 
rgyan, the disciple of //jam-dvyans issam grub the IZnin-ma 
abbot, was bom. Se-spyil-pa Lha 61o ho3 died. 1349 

Ohhos Abyun rin-chhen, the disciple of ifjag-ohhen Byams- 
dpal, was born. The town of iZtse-than (also called ijtsis-than) 
was founded by TaM Situ, Bdor-rgyaZ died at Jfbri-gon, 1350 

Bsod nams Ihun-grub of So-spyiZ was born. The sage 
Jndna-prajna died. 1351 

Karma RoZ paW rdorje entered monkhood. A great earth¬ 
quake took place in Tibet, 1352 


, S^ar-rin-pochhe (of the Bkafe rgyud school) of Khams was 
bom. 

Byan-pa Ta^i dven, with the permission of S^er-rgyan, re¬ 
paired the monastry of ^am riA. TaAi Situ brought the whole 
of Gtsan under his power. 1353 

jBlogros SeA ge of i?gyaZ-lha khjih and others commenced 
the 2fAon-pa (Abhidharma.) ^ 1354 

ifjam <ZpaZ rgya-mtsho, the adept, was born, Chhos 5shi 
psarma Grags byaA of Phag-gru, who became TsoAkhapa’s * 
spiritual guide, was bom. ' ‘ t 855 

TsoA-khapa was born at TsoA-kha. His disciple S'akya 
bsod was bora. Spyan sAa-va Bsod nam^ Grags liras bora^ 
Grub-pa S^esrab of Snar-than was born. 'Karma Eol-paAi 
rdorje received the final vows of monkhood. 1356 
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TaAi Kun-rgyan of Sa-Aya died. 1357* 

^sodnam Qrag« of Phag-gru was born, JBfcra-^is dpal 
hr tsegff of Stag^lun was bom. (^yag-sde pan chhen founded 
the monastery of E-bam. JJhog chhos rgyan died. 1358 

Blo-gros 5ssah-po of (?tsah, the pupil of JJba^id, was born. ^ 

Byah dpal, tbo son of Bhog don-dpa^, was bon% Chho^ 5 b1u * 

Bnin ma died at Phag-gru. * 1359 * 

Batnakara, the abbot of i8ta^ luh, died. 

Jonah Lo-chava &er-rgyan died. 13G0 

Riftii Abab-pa was born. jBje TsoAkhapa received abhiSoka ^ 
from Don-rin-pochhe. . ^ 13(31 


i?god phrug ra^-pa Grag5 ^bynh of the Bka^ 5rgyud school# 
a native of Niuu, was born. jKje-51ama (Tsohkhapa) became a 
(S'l'amaiiora) neophite monk under Don rinpa. Tshu2 -wigon of 


IJ^a-yul died. iJniAma ^Tloh-chhen died. 1362 

Darma Binchhon (Khri-chhen rgyaZ-tshab) was born. 

Yeses rinohhen of middle Ilhrag was born. Jiu-ston Thams 
cluis wikhyen-pa retired to the mansion of purity (died). 1.3(33 

Gser-^lih-pa 5kra-dpal of S'aAs died. * 136 4 

Byah-Sems kun 5ssah, a pupil of JZje (Tsoh-khapa), was 
born. Orgyan mgon-po of >S(^g luh died. Bsam-f/tan dpaZ of 
the Bkah-rgyud school died. 1365 

j8ton S'akya rgyan of Khaftis rgyaZ-mo roh was born. The 
monastery of Roh-Byams cbhen was founded by Soms-dpa^ 

^shon rgyaZ. * ^ 1366 


The Mongol emperor Tho kwan themur, having lost tho 
throne, fled to Mongolia which he ruled over, lluh-Wu, tho 
founder of the Taniih dynasty, became emperor of China. Oynn 


slon, tho predecessor of Mkhas grub, died. 1867 

The great Tai Mih invited the sage (sthavira) Chhu- 
Z/gram-pa to China. 

BgjOtl eras thog med was bom. 1368 

The twelveth Gsarma died. 1369 

Sgom-po chhos dvah phyug was born. S^er-seh of middle 
jffbrug was born. 1370 

Bje-51ama (Tson-khapa) proceeded to Dvns and (7tsah 
(Tibet proper). 1371 

Hor ston nam mkbab dpal, the abbot *of the Byah-rtao 
division of DgahZdan, was bom. 

Bje-ftlama (Tsofi-khapa) virfted Hbri-gon and Bde-va chan. 1372 
The Vinaya teacher Grags-pa rgyaZ-mtshan was born. 1373 

Sha-lu Legs rgyan (Khri-chhen) was born, Bo-doh chhos 

1 
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rgyan Pbyogs las mam rgya? was born. J51o grags died at 
Snar-than. i?lama Dampa hsod rgyaji was born. 1374 

jRje-61ama collected the first series of his religions dis¬ 
courses. iZjam Z)sam rdorjo, the Enin-ma Lama, died. 1375 

Grags don-pa of SaarthaA was born. 1376 

■ The monastery Stag-rtse^rnam rgyAZ sgan was founded 
t)y Mkhah spyod dvan-po (a red-cap Lama). Gyag-sde Pan- 
clihen died. * • 1377 

Jljam-dvyans chhos rje ikra^is dpaZ Zdan was born. 

/Stag lun Nam dpaZ died. " 1378 

iSpyan sna bsodm Jssan of Phag-gru was bom. Jfkhan-po 
Ye^e5 JsdtZ rgyam dic(L I^van Lo-ch^va Byan-Hse died. • 1379 

BpaZ Zdan Don grub, also called Stag-phru-gu S'ri, a disciple 
of -Rje (Tson-khapa), was born. Chog-ro ^or-pa Kun-Jssan 
of Sa-skya was born, Kun-rgyan of Sa-^kya rdson was born. 1381 


Byams chhen-cho^ rje of S^era was bom.,, Spyan ^na dpaZ 
Jssan of Phag-gru was born. Gun Ru rgyan &ssan of Sera was 
born, • 

Karma Ro? rdoi'je died. . 1382 

The Indian Pandit Pan-chhen Nags^ Rin was born. Dc- 
j/s’ogf^-pa, the fifth Karma liierar9li, was born. S'akya 
rgya?-po, the iihihraa Lama, who was the abbot of Yan rtse-ra, 
was born. ^ 1383 

The red congregation ball of /8tag lun was erected by Dpal 
rtsegs. 

Dge leg5 cZpaZ issan (Khri-chlien iJikhas- grub-thams chad 
wikbyeiipa) was born. (Ho was the first of the line of Pan- 
chhen Rinpo-chhes of Ta^i-lhunpo). Thafi-«ton rgyal-po, the 
physician, was born. 138i 

Ku-jo rtogs Zdan was born. Karma Smras sen rtog Zdan 
was born. Rsod rgyan, the twenty-second Phag-gru hierarch, 
was born. • 

The shrine of Mamo in Dgah Zdan was founded by 3fkha^ 

■ «pyod-pa. The Rshipa grsar-ma of Phag-gru died. Jonan Phyog^ 
leg5 mam rgyaZ died. 1385 

CYCLE VIL 

The monastery of S6-pyiZ was governed by "the earlier 
S'akya ^sod nams. 13 gg 

Muif-chhen kun wichhog rgyan, the disciple of Dorpa Kun 
tssah, was bom. 

Khri JJlogrofi chhos skyoii was born. 


1387 

1388 
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afkhan clihen JSTjam-ye died! J51o sen died at JTbrug Ra- 
lun. Ripa ^shon-nu rgyal! mtshan died. 

Dge-Mua grub, the first of the line of the (J?gyal-va 
Rinpo-chhe) Talai Lamas, was born, Bsod nam rgyai-w^tehan 
of Se-spyil-bu was born. 

Hjag-chhen Byams dpal of S'ah died. S'an ^ba/i-ra, tho 
pupil of Ssur-phu and disciple of Spyan-^Aa Rin Zdan, died. 

Byan-semff Jlo»rgyan, the 'disciple of Bjo ftlama (TsoA- 
khapa), was bom. Hgos Lo-chava (yifZ ^ssan rtse ^shon-na 
(ZpaZ), tho Karma-i2AiA abbot, was born. JSje ilama, after be¬ 
ing miraculously visited by JTjam-fZvyaAs, proceeded to Bya- 
bral in RoZkha. S'er sen died at fibrugf RaluA. , 

i^dsin-phyi was repaired by i2je-d]ama Tson-^hapa chenpo. 
Ho was miraculously visited by 17jigjf-byc<Z at i2gya sog phu, 
Gshon-nu yeles died in Bya-yuZ. 

Byan-sems ser ?fesan of SmaeZ was born. JRje Hama 
(TsoA-khapa) met Lho-brag-pa. 

iZjo Jlama founded the educational college of GAaZ. 

Rin-seA of Se-spyil-bu died. * 

Ham-wikba/i tZpal of middle of IThmg was bom. 

Bsod nams mchhoggrub^f Snarthan, who became il/klia- 
grub’s disciple, and J/khan-chheu grub ^er’s nephew were born. 

Tlio second Min emperor Hun-wu tsha ascended the 
throne of China. 

Grags-pa ^Zpal Zdan of *Spa# and £^dul-Adsia Rlo-gras, tho 
disciple of Z?ge*hdun grub, were born. 

Bsso^Z-pa (Zpal grub of -S'narthaA was bom, Bsod nams 
«*nam rgysil of Byams g^lin, who taught asceticism to JZjo dlama 
TsoA'khapa, was born. Lama kun died at tho monastery of 
(Snarthan. Nam-'jakhaA rgyal mtshan of Lho-brag died. 

Baso ohho5 kyi rgyaZ mtshan, the younger brother of ilf khas 
grub rjo, was born. Khri Bio gros firtan-pa was born. Bpyan 
sAa 61o-gro5 rgyal mtshan was born. BpaZ Zdan AssaA-po of f/dul 
nag was bom. Sans rgyas chho^ kyi sen-ge of Bgampo died. 

ByaA-ohhub rgya-mtsho of Stag-luA, the red-cap Lama, 
was born, Ratna g^liA pa of the JZiiin-ma school was bom. 
Yunglo became emperor of China. 

Ohhoj cZvaA grag.9-pa of ShaA ShAA was j;)orn. 

S^er-abfi Rin chhen, called (Stag Lo-chava, was born, ilfkha^ 
grub rje took the final vows »f monkhood. Bgo-Mun grub 
entered monkhood. Mkhah Spyod*dvan-po, the Shva-mar (red¬ 
cap) Lama, died. 
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• Cliho^ dpaZ yes’ea, the third Shva £?niar Lama and incarna¬ 
tion of il/khah dvah, was born, 1405 

Jfkha^ grub Tliam« chatl wikhyan-pa became a disoiple of 
It]e Tsohkhapa. The fifth Karma-pa Lama proceeded to China, 
fe'pyan jsna <ZpaZ Z»ssafi of Phag-gru died. 1406 

• Bkva-iifi dpaZ hoi of ^iltag-lun was born. Emperor Tai 
Ming (Yunglo) invited Byams chen clihos 7*je, abbot of Sera, to 
China. Crags hsod nams died at Phag-gru. Ckhos /ibynii 
Rinchhen, the saint, died. 1407 

DjviZ Zfssafi of Se-spyil-bu was born. Tsonkhapa founded * 
the grand prayer meeting of Lhasa, called Moiilam chhenpo, and 
founded tho great monastery of *Rivo Dgfih Zdan rnampar rgya^ 
va/a Kunsran hsod rgyan died. 1408 

Panchhen ^ssanpo ?>kra ^is of Bkra Ihun-po was born. 

S'akya S'ri of Tsnn was born. Dge-Ztdun grub took the final 
vows of monkhood. Sakya hsod nams of Se-spyiZ^u died. ^ 1409 

Sans rgya.5 ZiphoZ, the llab /tbyams-pa (doctor of divinity) 


of Byams chhen, was born. . 1410 

J?jc-5tsun Ren 7ida/i.-va died at Shin shun. 1411 

Ye-ses rinchhen died at Hbrug-Ralun. 1412 

Kln*i Smon DpaZ leg.s ^Ip was born. Cyag phrug sans cZpaZ * 
of Sa-skya died. Lho Rin-po chho grags yon died. 1413 

Khri Yes*es issanpo was born, liai'ma De-5shin gfj^egs- 
pa died. 1414 

Ifthon-va don-Zdan, the sixth Karma hierarch, was born. 

Jljsim dvyam Chhos rjo dpal founded the great monastery of 
J/bras spun. Da-pun JisocZ Z^ssan of Phag-gru died. 1415 

DgG Adun Z<ssanpo of fJtsafi gi khyun-po bya-braZ, tbe 
pupil of Baso, was born. The twenty-second hierarch of Phag- 


gru succeeded his predecessor. The historical work, called 
Chhos Zibyun 6stan-pa t?saZ byecZ, was written by Don grub 
dpaZ of Kamkam. JZfiin-ma Rin glifi recovered some concealed 
religious works from underneath the rock of KhyuA tshafi brag. 1416 
Nag tZvan grags of Stag-luA was born, 1417 

Kun (Zgah don-7igrub, who founded Bgjnd stod, was horn. 

The monastery of Sera theg chhen was founded by 
S^akya ye^es. Dharma Rinchhen became TsoAkhapa’s succes¬ 
sor on the grand hierarohical throne of DgeJi £dan. Rje 
TsoAkhapa returned to the presence of Maitreya Bodhisattva. 1418 
S'er rgyan of SnarthaA was bornf The monastery of 
CsaA sAags ^akhar was founded. 1420 

JZje-nor Z»ssaA rgya-witsho was born. JZgyan-Sde founded 
the monasteries of Gnus thaA and SsuA-man of Me-rtog Zdan. 1421 
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GtsaA Mo-groff, the pupil df DpaA ra, died. Grub S^erab^ 
of ^narthah died. 

Ghho8 dva^-phyug of 5gampo died. 

Grag^ iev (the second) of Snarthaft was born. 

Lo-chdva l^sod nams rgyam was born. He wrote thirteen 
volumes, ilkra iis dpaZ rfcsegs died at jStag luh. • 

JIfkhan-ohhen Du^ Hkhor-va Rin rgyan was born. Karma 
Mtshur-phu-pa composed Byed ^■tsw and Sa-byar Sgrub rtsw 
and Gssa^ ^^na^ drug. 

HAAshi, the fourth Ming emperor, ascended the throne of 
China. Nam dpal of Hbrug RaluA died. 

Fanehhen nag« kyi Rinchhen first visited Tibet. .Bsson-te 
became the fifth Idling emperor of China. 

Dpal-Ztbyor lliun grub of Sera (a native of C^nal-^ton) was 
born. The sixteenth Kulika, named Bhdpala, ascended the 
throne of S^ambhala. Bpa2 2dan tlo-gros of Sera was born. 
S'ar Rinpochhe died. 

S'akya wichliog Zdan was born. i2gyal dvafi chlios rjo dpal 
of middle Hbrug was bom. fitog5 2dan Hjam dpa2 rgya-wtsho 
died. 

Bio issaA grags-pa of Hdar-ston was born. 

IZjam dvyan^ Bga^ &lo (Legs-pa chhos /tbyor) was born. 
Ser SssaA of Byaft-rtse was *born. Mchbog lha of Rva stod 
was born. Goram bsod sefi was bom. Btogs Zdanpa^s incarna¬ 
tion, Bgya sras ios rab ^phel, was born. Bssaii dor kun- 
&ssaA of Saskya founded the monastery of E-bam. Se-spyil 
h8od Ihun died. 

Bkra iis dpal hod-pa became abbot of Staglun. Bsod rgyan 
of Se-spyil-bu died. 

’ Mkhas grub rje became the grand hierarch of JDgah Zdan. 
SaAs rgyas rinchhen rgysd mtshan, the BniA-ma Lama of Ye-rtse, 
died. 

Kun-dgah rnam rgyal of Thon-mi, the disciple of Panchhen 
Byam^ g'liA, was born, Hbum phrag ^sum-pa of Soskya and 
Kun-dga7i chhos Jssan were born, 

Panchhen Ye-rtse of Bkraii^ Ihunpo was born. Se-fipyil- 
pa Snan grags was bora. The monastery of Bgyud mad was 
founded by Eje-seA. Bsod AssaA of BmyuA*(?na5 died, 

Mkha« grub rje wrote a commentary of the Kalachakra 
system. JTduZ Msin grag« rgyan died. 

The monastery of Nalendra was founded by RoA-«ton. 

The possession of GtsaA passed to Rin-^puA from the 
hands of Phag-gru. 
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^ The monastery of jStag mo waft founded by Muschhen 
Dkon wchhog ?*gyan. The sixth Ming emperor TiAg-thM 
ascended the thi'ono, Kun rgyan of Saskya Jong died. , 

The monastery of Byam^-pa g\ih in Chha6 wdo in Khams 
•was founded by Smad S'es rab 6ssan, the disciple of TsoA- 
khapa, ^ 

^ The monastery of Ifdo Snags' grliA was founded by ByaA 
Sems kun tZgah. Mkhasgrub Olihos rje'died, 

J5Io 6ssaA Sima, the Dvon-po (disciple) of TsoA-khapa, 
was born. The first ZTphag-pa-lha of Khams was born. JKje 
iSfag (^vaA of Phag-gru was born. The great chhorten of DpaZ 
//khor chbos-fide of GyaA-tse wad built. t 

Chbos skyoA 6ssaA-po (Shvalu Lo-chiva) was born. 

Byan Sem5 S'akya bsod nam5 of Rva-sgren died. 

Yon tan rgya-mtaho of Thon-pa was born, 

7?dag-ohen Bio Bgyan of Saskya was born. ByaA sem5 
kun dgaA 6ssaA died. 

Don yod dpaZ Zdan of Sera was born.. 

S'esrab seAgo 'of SnarthaA, who founded the BgyutZ grva 
tshan of GtsaA and Dvus, died. Gu-jo rtogs Zdan died, 

Kun tZgah 2/do leg^ rgyan &ssaA of Gpas rniA, who became 
Baso’s disciple, was born, Lhariba of Egynd stoeZ was born, 
Lha (Zvan dpal /ibyor was born. JZAo^ byan dpaZ died. 

CYCLE VIIL 

Rinchhen Chho5 rgyen (Chhog Lo-chava) was born. The 
monastery of Bki'a-^is Lhun-po in (JtsaA was founded. Kam 
mkha/i dpal (Hor-sion, the Lama of the Mongols) died. 

Byan Chhub rgya-7)^tsho (of the red-cap school) of Stag 
luA died. 

Cbhos rgyal fcstanpa (Rab /ibyams-pa or doctor of divi¬ 
nity) of Dvagspo, who was S'an^ rgyas ^phel’s disciple, was 
born. Kun Assan Chhos nam of iZdo-raA was born. The 
monastery of Skyid tshul of Hbra5-yul in Sa-skya was founded 
by Sans Aphol, the Rab hbyams-pa. IZjam cZvyaA^ chhos rjo 
died. 

Ron^ton died. 

Khri Sis dar legs bio was born. The seventh Ming emperor 
Tsing-the ascended the throne. Legs rgyan of Shvalu died. 
GuAru rgyen AssaA died. BodoA phyogs 4as rnam rgyaZ died, 
Grags rgyan jSgam Smyon of Sgampo died. 

Bsod nams mChhog grub of Bnarthan died. Shva cZmar 
Chhos dpaZ yc^es died. 
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Khri-pa Chhos lies was borif. Khri-pa Rin hod was born, • 
Chho Grag« Ye^e^, the fourth Shva-<imar Lama, was bom. 
Pahchhen Nags«riu visited Tibet. Karma Ifthoh-va Don Wan 
died. Rimi Abab-pa died. 1452 

Sgampo hsod rgyan was born. The seventh Karma hier- ^ 
arch Chhofi Grags rgya-mtsho was born. • 1453 » 

Phyogs las rnam rgyaZ and Chhos tZvaA Lhun-grub were * 

bom. • * 1454 

Kun-3ssaA of ^or was bom. 1455 

GAib Chhos rdorjo was bom. 


Rkra-^is dpal, the Tantrik saint of the Karmfv school, was 
born. The eighth Ming emperor T'ten-srun ^ ascended the 


throne of China. Byah soms ^er 5ssah of Smsbd died. 1456 

Chhos Zdan 51o gros of i2gyu<Z stod was born. Panclihen 
Nag dvah grags-pa was born at Shun. 1457 

The second S'akya 5sod nams of Se-spyiZ was bom. Bkra 
i^is dpaZ of Stag luh died. 1459 

The second Bkra cZpaZ of. Stag luh was born. Shan grags 
of Se-spyiZ died. , ’ 1460 

Baso Chhos rgyan became the grand hierarch of Dgah- 
Zdan. Khri -Slo gros Chhos s^yoh died. 1462 

The monastery of Gohkar JZdorje Gdan was founded by 
Thon-me kun dgah. ' 1463 

The monastery of Skyo mdah cZgonpa was founded by ITgro 
«igon Bio gros issahpo of Skyo mdaZi in the eighth year of his 
age. The niueth Ming emperor Hwa ascended the throne of 
China. 1464 

Blogros rgyaZ-mtshan founded the monastery of !Ri-stih. 

Stag Phrugu Sii died. Lo-chhuh Dka/i Jshi-va died. 1465 

Grags don of Snarthah died. 1466 

Panchhen Nags rin died at PaZpo in Nepal. 1467 


Btsun-pa Chhos rgyan of Sera was born. JZnam rgyaZ 
Grags-pa of Stag-luh was bom. The monastery of Gsor-?Hdog 
chan was founded by S'akya mchhog. MoS'Chhen Bkon rgyan 
died. 

iZjo drub Chhos ^Zvah Grags of Shahshuh died. 1468 

Bssah cZpaZ died at Snarthah. Bio rgyan (Sems-BpaA 
chhen-po) of Bdemo than died. • 1469 

Smon lam &lo gros, the hrst embodiment of Sems dpah of 
Bdemo thah, was born. * ^ 1470 

BsotZ nams iZpaZ 5ssah of Stagluh was born. The monastery 
of Grva Byams (/lih was founded by Thumi Lhan Jkras. Spyan 
Sha 51o rgya-)utsho died. 


1471 
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• t 

• Ehti Chho8 fifkyoA rgya-mteho wa8*born. Lha Chhos JssaA 
of Se-8pyiZ was born. jBIo irtau became the grand hierarch of 
Dgah Zdan. The monastery of Thub-istan rnam-rgy/iZ was 
founded by Karam-pa. Baso Ohho8 rgyan died. Hdvd nag-pa 
of dS^nar than died. 1472 

• Dge Adun grub 4ied, and Panchhen BssaA-po 6kra iis 


became abbot of Bkra iis Ihunpo. * EniA-ma S'akya rgyaZ died. 1473 
Bgo Mun rgya-mtsho, the second eihbodiment of.the Egyal- 
va Rin-po-chhe, was born. 

Bio gro8 Grags dpaZ (Rdul %dsin) died. Byarn^ pa G\ih- * 
pa died. ^ 1474 

Ssla-ya rgyaZ witshan of 8t6fi 8kor, an incarnation of Hdul 
Zidsin gragfi rgyaa, was born. Kun djyal of Hbrug-pa school died. 1475 
Kun dga^ legs 61o of Sgora-rum was born. 1476 


Khri-pa Panchhen hsod Grags, an incarnation of Bu-ston, was 


born. BssaA ikra having died, ljun rig rgya-mtsho became 
abbot of Bkra^is Ihunpo. Ko-ram bsod Senge founded the 
monastery of Thub-bstan rnam rgyaZ Khri Bio irtan 

died. ' 1477 

Seur-man Bya Jtan-pa was born. At the sixty-first anniver¬ 
sary of Tsonkhapa, a religious controversy took place at Etse- 
6ar. 1478 

The Etse ^ar controversy having terminated, Bmon lam 
dpal became the grand hierarch of Bga^ Zdan. 1479 

The Lama Shva cZmar led the Tsan army to Bvns. Bgos 
Lo-chdva Gshon-rZpaZ died at YitZ rtse. 1480 

f^ag-dvaA ITjig^ med Grags of Bin spuA was born. Lo- 
ebava Isod rgyam was born. 1481 

In the sacred chronology of Nor JssaA rgya-wtsho the 
712th year of the second ago expired. • 1482 

Byams Ohhen llab /ibyams died. * 14S4 

Talai Lama Bge-7idun rgya-rw-tsho entered monkhood. 

Grag8 ^68 rab became abbot of BnarthaA. Kungrul of Egyud 
siod died. 1485 

BpaZ 5ssaA of Se-8pyiZ died. J?phag5-pa lha of Khamj 
died. 1486 

Sgam-po 5socZ Ihnn died. HuAti, the tenth Ming emperor, 
ascended the throne of Chin^i, fifgam-po 6sod rgyan died. 1487 

Lo-chava Binobhen &ssaA of Shvalu was bOrn. The mo¬ 
nastery of f^an jod saA^ chhoa sde of Sa-«kya was founded by 
Bbum phrag ^aum-pa. Gor rampk Bsb(Z SeA of Sa-^kya died. 1488 
Bio issan ^ima became grand hierarch of DgoJi Zdan* The 
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monastery of Thnb-Astan Yaft^-jAi-chan was founded by Bab 
^byams-i>a Thug-rje dpal of 

Kbri Mi nag rdorje dssaii-po was born. Khri jSfmon lam 
dpaZ died. 

Khri-pa Dvon-po JSlo issaii died. 

Khri Ghho« grags (ssaiipo was born. Khri Dge-Adun 
dstan-dar was born. 

The work, called Bkah ^dam/Chho« hhyrxA Oaalsgrou, was 
written by Laa Ghhen kun dgah rgyaZ mtshan. 

Kun dgah GroZ mchho^, the head of the Jonari school, was 
bom. * 

Thonmi KuncZga% rnam rgyaZ died. KuncZga^ 5de lega of* 
Gnas rftiA died, ^^ag Grag^ of 5tag-luA died. 

Khri rgyan ftssaA was born. 

Rinchhen iSpuApa of GtsaA, after taking Snehu rdsoA, took 
possession of jSpyicZ S'aA.—At the grand annual prayer meet¬ 
ing (Monlam Chhenpo) of Lhasa the Lamas of the Gsaft-phu 
and Karma schools humiliated * those of the 
Rbras spuA schools. Khri ve tssaA died* 

Karma Grub thob Rkra dpaZ of Gnan founded the hermit¬ 
age of Orgyan Rikrod. • 

JTdarston became grand hierarch of Bgah Zdan. Panchhen 
?nchhog Lhapa died. 

Khri Aag dvaA Ohhofi Gragg was born. ^ 

Rio gBal rgya-wtsho of Tshar-chhcn was born, Rgom- 
gmyon died. 

Rjam dg&h 61o died. Kun cZgah Ghhog 5ssaA, the abbot of 
Skyid tshal, died. Rpa^-po Ghhog dvaA Ghun Grub died. 

The second RpaA-po Gtsug-lag phrcA-pa, the astrologer and 
chronologist, was bom. Hbnm phrag, Gsum-pa of Sa-skya, 
died. 

Khri Rge-legg tZpaZ of Hoi dg&h was born. 

The third incarnation of the Panchhen Rin-po chhe, named 
Rio issaA don grub, was born. 

The sage Phyogg lag mam rgyaZ was bora. TiA-te, the 
eleTenth Ming emperor, ascended the throne. 

Karma Chhog Gragg rgya-mtsho died. 

* » 

GTGLB IX. 

Mi iskyod rdorje, the eighth* Karma hierarch, was born. 
SaAg rgy&s dp&l, the second incarnation of ITphagg-pa lha Khamg^ 
was bom* 
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' S^ef-^seaft died at ByaA rtse. S'alcya mcKhog of Sa-skya 
died. , 1506 

The second Bkra dpaJ of Stag-luA died, • 1507 

Dge-ftdun rgya-mtsho founded the monastery of Chhotf 
^khor-rgyaZ in the plain of JRgyaZ Metog tliaA, 1508 

« Cho5 Zdan 51o gres of IZgyud stod died. Khri JBdar ;Ston 
9lo issaA grag$-pa died. 1510 

Blama rinpoohho Dge-7idun rgya-??‘tsho hecamcrthe grand 
hiomrch of Bkra Ihunpo. 1611 

Panchhen Bkra iis mam rgyaZ of iSgampo was born. 

Mkhaj grub Nor.Jssan rgya mtsho was bom, 1512 

BpaZ-Jlo of Sera di^ed. * 1513 

The Panchhen died at Bhug. 1514 

Khri Byams-pa rgya-wtsho was born, Bsodnams BvaA 
rgyaZ of Bgampo was born. Lharipa of Bgyiid 4ftod died. 1515 

The grand Lama Bge-Mun rgya-r/itsho l^ecamo abbot of 
HhrBs ^uf^. 

Khri Rin ^od-pa wrote a treatise on tho chronology of 
the Buddhists. 1516 

The power of GtsaA-pa, having waned since the year fire- 
mouse^ tho monasteries of Sera and Ilhras epun recovered their 
place in the Moulam Ohhonpo, the grand prayer assembly 
of Lhasa. 1517 

Thub dvaA 5stan 7idsin of iSgampo was bora. Kun-dgaZt 
dpaZ of ^an, who was born in tho your fire-ox, became abbot of 
Chhab-mdo. 1518 

Khri Tshe-ftrtan rgya-7atsho was born. Bsod dpaZ of Stag 
luft died. 1519 

Grub-chhen Chhos rdorje made over the book of miraculous 
revelations of Tson khapa to tho Talai Lama Blo-6ssaii Don 
grub. Thon-pa Yon-rgya-iatsho died. Grub thob of (?nan, 
having died, was re-born in the same year. 1520 

Kya-Jin, tho twelveth Ming emperor ascended the throne 
of China. 1521 

Khri dam Chho® dpaZ Abar was born. 1522 

iTjam dvyhfis wkhyen brtae dvaA pbyug was bora. 

Bnam rgyaZ 6kra iis of Stag luA was born, Don yod dpaZ 
Zdan of Sera died. Chho/ kyi Jfima of Bdo-roA died. Bab 
tbyama-pa of Dvag5-po died. Chho« Grag5 Ye4es of tho Shva- 
dmar school died. , * 1623 

Mkha^ grub Sans rgyas Ye^es was bora. Bkon mohhog 
yanlag, the fifth Shva dmar hierarch, was born. 1524 
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Kiri Dpal ^byor rgya wtsho was bom. Meiri Dongrab 
rgyaJ 7?itshan of Bod mkhar was bom. 1525 

B^od nam^ Ghhos ^phel of Dgon f^sar was bom. JSbrag- 
pa Padma dkarpo, the great antagonist of Tsohkbapa, was bom. 

The sixteenth Kulika (fabulous emperor), named BpaZ fikyo:h 
(S^ri-pala), ascended the throne of S^aipbhala. The great Shalu 
Lo-chdva was born. ^ 1526 

Bsod Grags-pa became the grand hierarch of Dgah Zdan, and 
wrote the Buddhist historical work called BieJi gian Ghho« 

^byuA. ‘ 1528 

Khri S^e^rab logs 51o died. iZnam vgyal Grags-pa of Stag 
luA died. * • “ 1529 

The foundation of the monastery of Phan 6de dgon was 
laid by San5 rgyas Jkra iis, the father of flphags-pa lha the 
second. 1530 

Khri Bgo ftdun rgyaZ mtshan was bom. Sgom Zdo mam 
rgyan of Bgyud stod S^ar-va was born. 1531 

iZgyaZ mtshan &ssaA-po became abbot of iZgyud-fimad. 1532 

*8paA dkar Rinpochhe was bom. • 1533 

TharpaM rgyaZ mtshan, also called Naga grub-chhen, was 
bom. ’ 

Ghhos rgya-7Rtsho became the grand hierarch of Dgah Zdan. 1534 
Kun-5kra of Stag luA was born. The work on astrology 
and astronomy, called iZtsis gfshuA, was composed by CZtsugla 
phreA-va. 1535 

iZje-druA Lha dvaA Ghhos rgyan, the incarnation of Baso 
Ghho5 rgyan, was born. The abbotship of Sera was filled by 
Bjo Jtsun-pa. The B^briguA authorities dispossessed the Dgo 
Zdan-pa hierarch of eighteen communities, Hod ^na &c. 1536 

5dor ftssaA of Minag became the grand hierarch of Bga^ 

Zdan. Khri Ghho5 ^kyoA rgya-mtsho died. Karma Hphrin las 
pa died. 1538 

Khri San5-rgya5 Rinchhen was born. Khri-pa Ghhos 
bies died. Khri-pa Rin ^od died. Bya 6taA of Ssur maA died, 1539 
Bnam rgyaZ BpaZ 5ssaA of Bgyud jSmad was born. JIfkhan 
chhen nam rgyam was born. The monastery of Mna7^ ritf Grva- 
tshaA was built on a hill near i2tse-thaA. , 1540 

The Talai Lama Bge-Mun rgya-mtsho died, 1541 

The third Talai Lama Bsod^nams rgya-mtsho was born, 1542 
The monastery of Phan 6de GliA was founded. Kun log« 
of iSgom mm died. 

Khri Ghhos ner Grag« was bom. Khri Bio rgyam of Btag 


1543 
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Iu?k Brag was bom. Ehri Damchhoff ^pa2 was bom. Eje 
&tsun-pa died. The monasteries of .Tshal GuAthah and iStag 
luA lha khaA were destroyed by fire. * 1545 

Eje-druA S'er dvaA founded the monastery of Dar rgyas in 
Eham^. dvaA Chho£ Grag^ became gi^and hierarch of 

D^h ?dan. • , 1547 

i2je 6sod! nam5 rgya ?«.tsho entered^ monkhood. 1548 

The monastery of Eshac? sgrub ylin in Khams was founded 
by Baso ^pruZ sku. Enam rgyaZ Phun-tsho became abbot of ^ 

Etag luA. 1549 

Khri ^^ag-dvaA Ohhos Gragf died. 1650 

GhhoS Grags &ssaA-po became grand hierarch of BgbJh 
Zdan. 6’gampo B^od Ihun died. 1551 


Mi Gyo 5AiA-po (Eje-druA tsha-wa-pa), who was bom in 


tho JQBX fire-serpentf was appointed to the abbotship of Chhab- 
mdo. Sems tZpaft jSmon lam Bio gros died. < Bgam-po 6sod 
nam« BvaA-rgyaZ died. * 1552 

Tho second incarnation of Sem^-Bpa/;, named I^ag dvan 
Grag« rgyan, was born. Khri BsocZ nams Grags-pa died. Khri 
Minag Edor 5s3aA died. Karma Mi ^^kyos rdorje died. 1553 

Khri-pa Grags-pa rgya-mtsho was borfi. 

Khri-pa Qrags-pa rgya-mtsbo was born. Kun-tkra Lo- 
ch^va filled the abbotship of Btag-luA. His father SaA$ &kra 
died. 1554 

The ninth Karma incarnation, named Bvan-phyug-rdorjo, 
was bom. Tho first incarnation of Ihod nams Grag^-pa, named 
Bsod nams yo (ZvaA, was born. iStoA ^kor Ssla rgyan died. 1555 

Yontan rgya-mtsho of StoA-^kor was born. 

Bge-Zidun tstan rgyam, tho incarnation of Eje-druA BAags 
ram-pa (Bge-Ekra^is), was born. • 1556 

Bge-legfi dpaZ of ETol cZga/t became grand hierarch of DgsJb 
Zdan. Bvan phyug rab-6rtan of Gnas gfsar was born. BsocZ 
nams rgyamtsho became the abbot of tho Sera monastery. 1557 

Bkon-mchhog rgya-mtsho of Sro (Hre) rgyutZ monastery 
was born. Edag Chhen BsocZ cZvaA was born. Khri-pa Chhos 
Grags JssaA-po died. 1558 

Eje dniA S^esrab cZvaA-po of EgyaA S^ocZ held ijie abbot- 
ship of Chhab-mdo. 1559 

Khri-pa Tshul Khrims Chhos ^phel was born. 1660 

Thub-eZvaA 5stan Zidsiu of Bgampo*died. 1661 

Shva la Lochava BiA-&ssaA died. Enam Bkra of Btag luA 

died* 


1562 
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The incarnate Lama Sans rgya ohhos kAsin inras bom. 
B&od nams rgya-mtsho took the vows of monkhood. J7ge- 
%draiL 6stan dar*became the grand hierarch of i?ga% Zdan. 

Tshe J^rtan £dorje pha gas of (?tBah became master of 
the province of QtBsA. Panohhen £lo-&ssah Don Qrub died. 

S^esrab Phun-tshogs of iZgjara was Jborn. Otsifg-lag Aphreh- 
va died. Kan dgah GroZ Ghog died. J?phags-pa Sans rgyas 
died. 

Panchhen ilnam lharma £lo-&ssah Don Grub died. 


t 


1563 

1564/ 


1565 


CYCLE 

The third incarnation of Hphags-pa Lha, named ilfthoAva 
don ?dan 6sod nams rnam rgyaZ dvan po hi sde, was born. The 
eighteenth Ming emperor HwaA-ti ling Chhing ascended the 
throne of China. Khri Dge legs cZpaZ died, Tshar-Chhen 61o 
gfsaZdied. '• 1566 

The third Dpafe-vo Karma Stsug lag rgya-mtsbo was born, 
Tshe-rten rgjB* witsho became grand hierarch of Dgah Zdan, 

Khri Bgo ^dun festan dar died. ’ 1567 

Chhos rgyan of the Onas rniA monastery became abbot of 
jBkra ^is Ihunpo. 1668 

The fourth Panchhen (Ta^i Lama) Plo 5ssaA Chhos kyi 
rgyaZ witshan was born er (ZvaA became abbot of Chhah mdo 
for the second time. A dispute between iTbri Gun and Stag 
luA took place. 1509 

According to his biography Panchhen £lo 6ssaA Chhos 
rgyal mtshan was bom in this year. 1670 

Sgampo Khri-pa J5kra S'is kun Grags was born, 3fkhanpo 
^ag ^ZvaA Chhos Grags was born. At Skyid S'oA the Phag-gru 
dispute took place. Sems cZpaA. spruZ sku Grags rgyan died. 1571 
Khri Dkon mchhog Chhos fephel of GliA iSmacZ was bom. 

The third embodiment of Sems dpaZ sprul sku ^ag ^ZvaA Chhos 
rgya mtsho was born. 

The fourteenth Ming emperor Wan li S'iA kya ascended 
the throne of China. 1672 

S^ar-va nam rgyan-pa governed jBgyu^Z stod. Talai Lama 
jBsocZ nams rgya-mteho founded on Potala ^the monastery of 
jSnam rgyaZ Grva-tshaA which afterwards was converted into a 
.finiA ma institution. , 1573 

GsaZ khaA spmZ sku Chhos rgyan, who was an incarnation 
of Khri DAag-draA Chhos Grags, was born. Lama T£ran4tha 
Kun iS^iA of the JonaA school was bom. Byam-rgyam became 
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tlie grand hierarch of Dga^ 2dan. T^e armies of Bin spnft, 
after inyading Drafi, returned to 67tsa^. 1574 

Khri Tshe &rtan rgya-?ntsho died. Talai Lama .Bso^ nanu 
rgya-wtsho proceeded to Mongolia. 1676 

.Bstau ^dsin phun tshog^ of Mgar dam was born. The 
inonastery of jSku-/(bifm (Kumb^m) was founded at the birth¬ 
place of Tsoh-khapa. Althan Khan received the Talai Lama 
B&od nams rgya-mtsho, who in the following year founded the 
monastery of Theg Chhen Chhos Akhor g'liA. ^ 1577 


Baso Lha dvah became abbot of Chhab mdo. According to 
the directions of the Talai Laina,5sod nams rgya-mtsho, the in¬ 
carnate LkmaJ?sod nam^ ye dvaA founded the monastery of 
Thub-chhen Chho5 7tkbor of Sbom hbor in LithaA. 1579 

Talai Lama Bsod nams rgya-mtsho visited Chhab mdo. 
Internal disputes raged at IfbriguA. 1680 

Sans rgya^ yeses gave the vows of monkhood to Panchhen 
Rinpochhe. BpaZ ^byor rgya-mtsho became tho grand hierarch 
of Bgah Zdan. Gu^ Khan of Hor was bdrn, 1581 

Dkon mchhog yan lag the Sliva-dmar Lama died. 1582 

The sixth Shva-eZmar Lama, named Gar dvaA Chhos kyi dvaA 
phyug, was born. • 1583 

Tho abbot of Stag luA, named ^ag dvaA rnam rgya, became 
abbot in the 15th year of his age, 1584 

Mkhas grub J/phag^-pa S'akya lha dvaA was born. 1585 

jSgam-po Bkrasi^ rnam rgyaZ died. BotZ mkhar Don-grub 
died. 1586 


if jam dvyaA^ rgya-mtsho and JBgyaZ-va rgya-mtsho of 
Stod fikor were bom, Talai Lama Bsod nams rgya-mtsho died. 1587 
Tho fourth Talai Lama Yon-tan rgya-mtsho was born in 
Mongolia. Tho Dga/i Zdan abbotship was bold by Dam-^hhos 
of DpaZ /^bar, and the Bgjud smad hiorarohical chair was filled 
by iJnam rgyaZ dpaZ tssaA,. 1588 

Bio 5ssaA rgya-witsho, the physician of (JliA Stod in (JsaA- 
phu, was born. Khri Byams rgya-mtsho died. Mkhas Grub 
Sans rgyas Yeses of Dven-sa died. 1589 

Dgo-Ziduu 6ssaA rgya-mtsho, the incarnation of Khri Byams, 
was bom. Bio IssaA ^ag dyaA of Bgo-man was bom^ at Beam 
grub sgaA. 

The Panchhen Rinpochhe took the fijpal vows of monkhood, 1690 

• 

Yefes rgya-mtsho, tho first incamktion of Sans rgyas Ye4es 
of Bvon-sa, was born, S^ar-va Kam rgyan of iZgyud Stod died. 

The inoaruate Lama Baod nams ye dvaA died. 1591 
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The Hbrag-pa Lam» i>pag isam <ZTaft*po was horn. 1592' 

Bsod nam^ (Jge-leg^, tha sdoqpd incarnation of Bso'd naTU^ ^ 


Grag«-pa, was •bom, JUpbi^^-pa mthoA-Ta-don 2dan held 
the abbotship of Chhab-TTido. Ou4ri of Hor overrun Mgo dkar« 1593 
-Bio wChhog rdorje of Bman InA was bora, Dpon (Gover¬ 
nor) .Bsod nams Ohhos Aphel, also callq^ Rab ftrtah, was bora. 1594 
Da-yan Khan, sou of Gu^ri Khan, was born. Sans rgyas 
Rinohhen filled the grand hierarcliioal throne of BgaA Zdan. ‘ 1696 
Kun dgah 6sod nams the iSdag ohhen (hierarch) of Saskya 
was bora. 1596 

Khri Bpal Abyor rgya-wtsho died. , Khri Dam chhos dpal 
A^bar died? The abbot of Bganipo, iSkini Kun grags, died* 

Kun 6kra of Btag luA died. 1698 

The Panchhen ascended the throne of Bkra 4is-Ihaupo. 
itfkhan chhen nam rgyan died. 1599 


Chlios Abyor rgya-witsho, the incarnation of Khri dpal 
rgyam, was born at ThaA-riA. E[arma Dvan phyug rdorje died. 1600 
Khri Nam dag rdorje 61o 6ssaA don yod was bovn. Dkon 
wchhog yar 7iphel of the Sre rgyud-pa raonasteiy was born. 

.Bsod nams wchhog grub of Shvalu was born. JKnam rgya7 
dpal 6s8aA of Bgyud «mad die* 1601 

Mkban-po Bsod nam^ mchhog grub was born. ]^ag rgyan 
became grand hierarch of DgaA hlan. The Talai Lama Yontan 
rgya-witsho was brought to Tibet from Hor, and being given the 
vows of monkhood by the retired hierarch of DgaA-7dan, pre¬ 
sided over the monasteries of Hbra^ spuA and Sera, 1602 

The tenth Karma hierarch Ohho« dvyins rdorje was born. 

Chhofi dvyin^ raA Grol, the i2niA-ma Lama, was born, 
iigyai sras Don rgyan-pa founded the Dgon-luA monastery of 
Amdo. Sems^dpaA iftag dvan Grags rgyan died. Ye^es rgya- 
mtsho, the incarnate Lama of Dven-sa, died. Base Lha-dvaA died. 
Hphagff-pa mthoA-va don Zdan died. 1603 

^ag dvaA phun-tshogs rnam rgya7, the incarnation of Semi? 
dpaA, was boim, 

.Bio AssaA Asian 7idsin rgya-mtsho, the second incarnation 
of Dven-sa, was born, Chhos kyi rgya7-po rnam BgyaZ rgya- 
wtsho,* the fourth inornate Hphags-pa of j^hams, was bora. 

Baso-J2je-druA (Lha-dvaA chho« dvan phyug) died. The fort of 
Skyi-iSod sgar was destroyed b^ the Karma armies. Gfaho« 
rgyan, the incarnate Sems dpaA, died. 1604 

Gu^ri Khan effected a reconciliation between the Oe-loth 
and Khalkha Mongols,, who were quarrelling on account of a 
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1606 

1607 

‘1607 


1609 


1610 


question of precedence between the grand hierarchs of NgaA 
2dan and of StoA «kor shab« draft ng.ined jBje-&tsan dam-pa. 

For this service he received the title of Qusri. • 1605 

The fourth incarnation of Sems dlpa^ ^ag cZvaft phun- 
tshogs rnam rgyaZ was born. The grand hierarchical throne 
cf. BgSih Zdan was filled by Oh];i05 ner, also called Bses ghen 
graga, Khri Dge-rgyan died. 

Tdrandtha wrote his Ugya-gar ethos 7ibyuft Rise and 
progress of Buddhism in India.” 

Span t^kar Rinpochhe died. 

Dkon-wchhog rgyaZ wtshan^ of the monastery of Sre-rgyud 
near Nkra^ifi Ihunpo, was bom. Dam chho5 rgya-mtsho of 
Pa-chhe, the teacher of Sumpa, became abbot of ^Stag-luft. l^ag 
cZvan rnam rgyaZ of 5tag luft wrote the work, called Chhos- 
^byuft (history of Buddhism), 1608 

JBkra-^ifi gragj rgyam of Sgampo was born. Don yod 
chhoa kyi rgya mtaho, the incarnation of .BgyaZ sras, returned 
to Dvus. The armies of Gtsan invaded ’Dvus and withdrew. 

The Qrva-tshan monastery of Amdo was founded by Likya 
S^er mchhog. 

jETdul-va chhos rje hod rgyam-pa reduced the monastery 
of jSku-7*bum into a (jtsaft institution. The Karma hierarch 
Phun-tshog rnam rgyal became the lord temporal and spiritual 
of Gtsaft. Khri Sans Hn died. 1611 

The Panchhen Rinpo-chhe presided over the Monlam 
chhenpo (prayer congregation) of Lhasa between this and the 
year earth-horse. 1612 

Talai Lama Yonton rgya-mtsho took the final vows of 
monkhood from the Panchhen Rinpo-chho. 1613 

.Rio rgya'77itsho of Rtag brag filled the grand hierarch's 
chair of Dga7i Zdan. Phun-tshogs rnam rgyal of Gro-tshaft ka 
rift became abbot of Dgon luft Byams g'lift. The incarnate Lama 
Baod uams cZge legs (Zpal died. 1614 

Talai Lama Yonton rgya-7atsho died. 1615 

Talai Lama ^ag (Zvoft 61o ftsaaft rgya-mtsho was bom. 

The Panchhen Rinpo-chhe became abbot of IZbrag^ ^puft. 

Rkra-^u Phun-tshogs, ^ also called Lha-pa chhos rje, held 
the abbotship of Dgon luft. Yap Sans rgyas chhos ftdsin died. 1616 
Khri Byams &kra was bom. The incarnate Yap Lama Sans 
ye was bom. Dam chhos dpaZ filled the grand hierarch’s chair 
at Dgah Zdan. The Gtsaft army beseiged Sera and jSbras spuft, 
and killed many thousand monks. Khri chhos fier grags died. 

Khri J?lo-rgya-7atsho died. 1617 
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The third incarnation of JSeod grogs, called Grag« rgyan 
of (7ssim« khah goA-nub, was born. Ghhotf Abyor rgja-mtsho, 
the incarnate Lama of ThaA-riA, died. 

,j8sod noms ohhos Aphe! filled the grand hierarch’s chair at 
I^gaA-Zdan. 

The Mongol and GtsaA armies fought with ^ach other at 
£kjaA thaA fgaA, where many Tibetant fell. 

Khri Dam ohho^ dpaZ died. * 

Sumpa ^lo-dpon«pa chhe-va a second time held the 
abbotsltip of Dgou luA. The fifteenth Ming emperor Then-chhi 
ascended the throne of China. The Mongols defeated the 
GtsaA armies at ^kyaA thaA 5gaA, and thereby restored lost, 
territories to Dge-grag^-pa. 

The Mongol ^phrin las Ihun-grub, also called Stain grol 
Nomen khan, was born. Talai Lama JSlo tssaA rgya-mtsho 
became >bbot of £bras ^puA. 

The Panchhen Rinpobhhe erected the golden spire of the 
shrine of ^chug-chig-shal. Grags rgya-mtsho became the grand 
hierarch of Dgoh Zdan. After his death the hierarchical chair 
was nominally filled by ^ag dvaA cbhos rgyan, 

Kbri-Tshul Khrim^ chhos-ApheZ died. 

Talai Lama £lo tssaA rgya mtsho took the final vows of 
monkhood. 

Dkon mcbhog chhos Aphel became the grand hierarch of* 
Dgoh Zdan. Panchhen became the abbot of the Byan rtse 
college. ^ 

CYCLE XI. 

The eighteenth Kulika emperor ascended the throne of 
S^ambhala. ^jam-pa chhos rje (Chho« rgya-mtsho-va) became 
abbot of Dgoa luA. ^ 

This year a little decrease was observed in the solar bright¬ 
ness, and there being an entire eclipse of the moon, the whole 
phenomenon was considered as ominous by DpaZ Ihun of Pha 
boA kha. The sixteenth Ming emperor KhuA-tin ascended the 
throne of China. Dkon-mchhog rgya-mtsho of the Sre rgyud 
monastery died. 

Panchhen chhes rgyan built a gilt dome on the monastery 
of Dgoh Zdan. 

LchaA fikya Chhos rje grags-pa hod sser became abbot of 
Dgon-lnA. 

The monastery of BoA-po was founded by 8kaZ Zdan rgya- ^ 

K 
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mtsho, also called RoA-po grub cliheA of Amdo. The Shva 
dmar Lama Gar-dvaA died. Dpa^-vo Oteng lag rgya-mtsho 
died. * * 1629 

The seventh Shva-dmar hierarch was born. 1630 

Khri Ghoua«-pa was bom. i^gya-ra S^esrab Fhun-fcshogs 
^ied. , 1631 

r Sumpa iSlo-dpon-pa Dam-chh6a rgyal wtshan became abbot 
of Dgon-lun. * . 1632 

The incarnation of Sgampo, called Nor rgyan, died. 

Khri JBlo gro^ rgya-mtsho was born, JBlo 6ssaA bstanpaM ' 
rgyaZ mtshan was born. 1634 

Sganjpo ^kra grags rgyaVn died. » 1635 

Iidan-ma smon lam I'ab 7ibyor-pa (Tshul-khrims rgya- 
mtsho) became abbot of Dgon-luA. Qu^ri clihoj rgyaZ entered 
Kokonur, and defeating the armies of the Khalkha tribes who 
were inimical to the Dgelug-pa school, proceeded towards 2>vu5, 
from which place he returned to Kokonur. ** 1636 

^khon-ston dpaZ Ihun died. 

J?jstan 7idsin leg5 bi&d of KoA-po became hierarch of Dgafc 
Zdan, but he could not long hold the office and was obliged to 
resign it. J2je-Dge rin succeeded him. The Talai Lama and 
the incarnation of Gssim khaA GoAma took the special vows of 
fifmad ^dul dge sloA from Panchhen tham^ chad mkhyon-pa. 1637 
^ag-dvaA bstan jffdsin JEZphrin las (Skyid soA shabfi druA) 
was born, i?nam rgyaZ dpaZ /tbyor (Ohhos-fcssaA ^ku goA-ma) 
became abbot of Dgon-luA, Gu^ri chhos rgyaZ subdued Beri, 
the chief of Kham^, and annexed his possessions. \\ 1638 

S'akya lha dvan wrote the historical work, called Ohhos 
Sbyun. King Beri of Khams, being a follower of the Bon 
religion, was declai’ed a common enemy of the Buddhist reli¬ 
gion, Ho was thrown into prison and punished with death. 1639 
itfkhan-po ^ag dvaA chhos grags died, 1640 

LchaA ^kya ^ag dvaA chhos Zdan dpaZ ZissaA-po was born. 

ITphags shi-va bssaA-po, in the 44th year of his ago, became 
abbot of Chhab mdo, Gu4ri khan entered GtsaA and captured 
the king of GtsaA and annexed GtsaA koA to his dominions. 

He was proclaimed king of Tibet, The governor JJsod nanw 
chhofi phel became regent. , • 1641 

i?lo-&ssaA &5tan /idsin Hphrin-las of Khalkha was bom. 

Bftan-pa rgyaZ-mtshan of i>vags-po became hierarch of 
Dgah-Zdan. * 1642 

^ flphagJ-pi chhofi rgyaZ died. 
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jBgya?-va rgya-mtsho, the Ifth incarnate J?phag«-pa of 
Kham^, was born. Six great nobler of China conspired against 
the emperor Khruh tin, and their leader usurped the imperial 
authority for a fortnight, after which the Manchu chief Sun-t'i 
Chhi-the tsuh took possession of the imperial crown. i 

The famous palace of Potala was ^uilt. * 

The monastery of Ma-mgur in Amdo was founded by 
Lamo spruZ ^ku 51o-gro5 rgya-wfsho and Hod sser bkra iia. 
Khri dkon mohhog-ohho« ^pheZ died. 

Khri Dregs po died. 

The spiritual teacher of the authof (Sumpa mkhanpo), 
named^jwm‘tZvyan5-&shad-pa (^^ag-cZvaA &rtsongrus), was born.* 
JDkon-wichhog chhos &ssaA filled the hierarchical throne of Dgah 
Zdan. Hor Don grub rgya-?/itsho became abbot of JDgon-IuA. 

The abbot of Sgo-maA, named J?sam grub SgaA-pa ]ftag 
dvaA &lo 5ssaA dvyin chhos, became abbot of Dgon-luii. He 
afterwards accepted the abbotship of Rva-sgren in Drus, in 
consequence of which Don yocZ rgyal wtshan of Hor dufi 
succeeded him in the Dgon lufi abbotship. 

Legs rgya-mtsho established a Tantrik school in the 
monastery of Sku-7tbum. The, monastery of Dgah Zdan Dam 
chhos j/liri of iftsan-po was founded by the retired abbot of 
Dgon luA at jSser khog. 

The Talai Lama visited China (Poking), and was there de¬ 
corated with the insignia of Tai S'ri by the emperor Shun-i'i. 

The Sde-srid (viceroy) Sansrgyas rgya-witsho was born. 
Hod Sser Ukra i§is held the abbotship of Dgon luA. The Talai 
Lama, on his return jounifey from China, visited the monasteries 
of Dgon-luA, ifco, 

DpaZ Zdan rgyaZ mtshaiL'filled the chair of the grand hierarch 
at Dgafe Zdan. ^ 

Gu^ri khan died. 

Emperor Khang-shi (®de-*kyicZ), known to the Tibetans 
as an incarnation of Qrags rgyaZ mtshau, was born. S'akya Lha 
DvaA died. 

Tharpa Chhos rje (J5kra Iw rgyaZ mtshan) became abbot of 
-DgomluA. 

The Enift-ma Lama (Ssur-chho« <Zvyins Rfen-grol) died. 

Gu^ri’s son Ta-yan khan became king of Tibet, flphrin 
la» rgya-witsho became Sde-srid ^viceroy). 

Don>yo(Z chhos grags of Lu-hukya became abbot of Egon- 
luA, 
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£lo-bdsaA rgyaZ-mtshan filled the throne of DgaA Id^n. 

The second Manchn emperor Kaiig-shi (Shifi-tsu) ascended 
the throne of China. Panohhen Plo-&ssafi chhos rgjan died at 
Nag-rola. . 1661 

The fifth Panchhen Binpochhe (PIo*&ssan yeies dpeil bssafi), 

Vho -was Sumpa wkhanpds spiijtual guide, was bom, Sgo- 
znafi Psaxn grub «gafi-pa died. 1662 

The incarnation of Bgysdsres^ named PIo fessaft Z»stan Adsin, 
arrived at Dgon-luA. The abbotship of Dgon-luft was held by 
DpSl Zdan rgya-mtsho of JBde rgyu-chha-va. Hor Dka,h &chu, 
being invested with the title of I|jro-men khan, returned to Ptsan 
dgon from JDvns and es^bablished Hchhad nan. The period of 
Tshul khrim (^ila) commenced. 1664 

]^ag dvaA Bphrin la^, who was bom in the fire-sheep year, 
and who had previously filled the abbotship of Ohhab-wido, died 
this year. SpruZ sku grags rgyan died. , 1666 

Plo-6ssaft Don yocZ filled the hierarch’s chair at DgaA Zdan. 

Ta-yan khan died. ^ The iSde sricZ (viceroy) JTphrin las died, 1667 
Jlfchhod dpon sde-ba became./Sde-srid (viceroy). 1668 

Talai khan Batna became king of Tibet, Blo-mchhog of 
jSman-luA died, » 1670 

Thu.&kwan chhos-rje (Blo-ftssafi rab Z»rtan) became abbot 
of Dgon-luA. Khri J51o-6ssaA rgyaZ mtshan died. 1671 

Khri-cZkon-mchhog chhos &ssaA died. 1672 

Karma chhos Dvyina rdorje died. 1673 

Byams pa Pkra filled the hierarch’s chair of Dgah Zdan. 

Likya Dpon slob Blo-Z>ssaA rgyaZ wtshan became abbot of 
Dgon-luA. Blo-6ssaA sbyin-pa became viceroy of Tibet. 1674 

<ZvaA Plo-6ssaA rgya-mtsho took the vows of the Stod 
Adul Dgeslon of Tibet for individual emancipation. 1676 

Khri Blo-bssaA of Don yod died. 1677 

The layman SaA^ rgya-mtsho, who was bom in GroA-smad, 
became viceroy of Tibet. 1678 

The abbotship of Dgon-luA was held by Binpochhe Bstan 
paAi rgyaZ mtshan (chhu-&ssaA sprul «ku). The monastery of 
Lamo Bde-chhen was founded by Chha-kwan Nomen-khan. 1679 
A long tailed comet was seen from IfAaA ri. Shvalu Bsod 
nams died. * * 1680 

Klu-Abum rgya-mtsho became hierarch of DgaA-Zdan. A 
fearful earthquake took place in Tibe(. 'The Talai Lama died. 

Dkon-mchhog yar ApheZ of A'e-rgyud died, Pstan Adsin •' 
Aphrin la« of jSkyid shod died. 1681 
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The Tidei Lama Tehaft* d^yhm rgya^mtsho was bor&. 

The astronomical work of jSde-srid, oalled Baidurya dkarpo^ was 
compiled. • * 1682 

Khri Byam^pa bkra iis died, ^ 1683 

After the return of Bio gros rgya mtsho to China, Tshtt^ 
khrim5 dar rgyas of Ghone« became hierarch of ilga% 2dan. 1684 . 

Lama Binpoohhe Pad dkar &dsin-^a Teiies rgya-mtsho was ’ 

born. The left branch of the Oelc/th Mongols and the Khalkhas, 
being on the verge of going to war with each other, Khri Blo- 
rgya mtsho reconciled them to each other, 1685 

. CYCLE XII. 

*> 

Khri ohhen Plo-&ssaA rgya mtsho of Lamo of Pgah Man 
proceeded to Peking, 1686 

LchaA «kya Tdkau S^ri ^ag dvaft Bio bssaA became abbot of 
Bgon-luA, Bla-ma Blo-gro« rgya-mtsho died at Ifbog khog, 1687 
Bfitan pafti Sima (the Bdorje slo-dpon of Sumpa mkhanpo), 
who was an incarnation of Khri Blo-rgyam, was born. 1688 

Bdo.pa Rab Byanu-pa (BpaJ Man rgya-mtshb) became 
abbot of Bgon luft. 1689 

Bsam-&lo «byin-pa rgya-?7^tsbo of BkaA Agyur became bier* 
arch of Bgah-7dan. 1691 

The Bde-rgyu chhuA-va, named Knn-dga^ rgya-mtsho, 
became abbot of Bgon-luA. 1692 

The Bde-srid (viceroy) Sans rgya rgya-mtsho built the 
nine storeyed palace of worship (Pho draA-dmarpo) of Potala. 

The annual prayer congregation called Tshogs-mchhod Bmon 
lam was established by the Bde-srid to commemorate the anniver¬ 
sary of the accession of the Talai Lama ^ag dvB.fi 2)lo bssah. 1693 
Chone Tshnl-dar became hierarch of Bgah-Zdau. 1694 

Blo-&ssaA ^ag-dvaA Bjig^ med, an incarnation of BgyaZ 
sras Binpochhe, was bom. 1695 

The Bde-srid (viceroy) Sans rgya^ rgya-mtsho wrote the 
work, called Boiser shva ser chhos AbynA, t. e., histoty of the 
rise of the yellowcap school, * 1697 

Lama Binpochhe Ye-rgyam of Mon arrived at Bbra^- 
spuA. ,Chhn hssaA Binpochhe became abbot of Btsan Dgon 
monastery, Btsan ipo Nomen khan died. e 1698 

BTjam dvyaAs bshad rdor became abbot of Bgo-maA. 1699 

Don-yod rgya-mtsho became hierarch DgB.h Zdan. 

Btag-luA shabtf druA Chhos kyi f^ima became abbot of 
Bgon-luA. 


1700 
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» « 

« Talai Lama Tshafi dyyoAs rgya-mtfto renounced the tows 
of celibacy and monkhood at .Bkra iis Ihunpo. 1701 

The Sde-srid (viceroy) Sah* rgya? rgya-?ntsho resigned his 
office. The Mongol prince Lha-6ssaft became king of Tibet. ( 1702 
Sumpa mkhanpo was born. 11703 


Pad dkar Adsin-pa was identified as the real incar¬ 
nation of the Talai Lama. Lha-bsdafi, the son of Baha rgyaZ-po, 
fought with the Sde-srid (viceroy) Safia«rgyas rgya-^itsho. The 
latter was killed, and with him four hundred Tibetans were slain, 
Lha-&ssafi declared himself the absolute monarch of Tibet. * 
The Talai Lama TshaA-dvyafis rgya-mtsho was ordered to China. 


He died near lake Khokonur. * , 1704 

Pad dkar Adsin-pd Ye^es rgya-mtsho was placed on the 
throne of Potala, 1706 

The Talai Lama /SkaZ 6ssaA rgya-mtsho was born. 1707 

A great earthquake took place in Tibet. 1708 


The new Talai Lama and Hjam-dvyaA« &shkd rdor were in¬ 
vested with the insignia of an imperial order, ifjam dvyaAs 
hshad-pa founded the monastery of Bkra /ikhyil in Amdo. 
At Dgon-luA the Dampa ^sdm (three incarnate Lamas) estab¬ 


lished the Bgjud OrvB, (Tantrik school). 1709 

Chhu-hsaafi Rinpo-chhe, a second time, held the abbotship 
of Dgon-luA. Sumpa mkhanpo became a monk of .Dgon-luA. 1711 
Hjam-dvyafts ftshad-pa wrote the work called Ifjig-byed 
chhof ^byuA. LchaA 5kya ^ag dvaA chhos Zdan died. 1713 

ZZjam dvjfiiis &sha(Z pa established a Tantrik class at Bkra 
iis Akhyil, and wrote a chronology of Buddhist events. 1715 


The incarnation of LchaA^kya Ye^es 6stan-pa 5gron-me 
was bom. 

The armies of ChuAgar, or the left branch of the Mongols, 

■ slew king Lha-hssaA. 1716 

The ChuAgar armies sacked the IZniA monasteries of i?nam 
rgyaZ glih, iidorje brag, Smin groZ ^liA, &o,, and made the 
l>ge-lugs-pa church predominant all over Tibet. 1717 

Under the command of the emperor of China the Talai 
Lama BkaZ-6ssaA rgya-mtsho was brought to Tibet from Sku- 
i^bun by Thu-bkwan Rinpo-chhe chhos rgya-mtsho and placed 
on the throne of Potala, ^ 

Hbyia rgan became abbot of Bkra ^is AkhyiZ. JTjam- 
cZvyaAs fcshad rdor died. The emperor KhaAg-shi died. The 
third of the Manchu line, called ShiA-tsu yun-ting, became 
emperor. 1721 
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The Oeloth Mongols of Kholconur fought ‘with the imperial 
forces and were defeated. The Chinese killed upwards of seven 
hundred monks ef all classes, including the abbot of Gser'khog 
dgon, called Chhu-&ssaA rinpochbe, and destroyed many religious 
objects, and burnt down several shrines and congregation halls. 

They also demolished three great monasteries of Shva-vo khog 
as well as many hermitages. Many aged monks of Skn^hhnm 
were also killed. Sumpa mkhan^o proceeded to Tibet. 172^ 

The Chinese, under their generals KAng and Yo-u the-ii, 
destroyed the temples and grand congregation halls of the . 
Dgon-loA monastery, and burnt thirteen sets of Bkah-hgjov^ and 
killed many monks. The monasteries of the Hju-lag Sem-ni« 
dgon schools, recluses cells, &c., were destroyed by them. In 
the autumn the three hermitages of Dgon-luAand Shva-vo khog, 
and the monasteries of ^ju-lag were rebuilt. 1723 

Sumpa mkhanpa was appointed abbot of Sgo maA. 1725 

The nineteenth Kulika i?nam-^non seA (Vikrama Sirpha) 
became emperor of S^ambhala. .When the demon like ministers 
Won) killed the viceroy (Sde-srid) ShaA khaA chhenpo 
who was a devout advocate of Buddhism, Pliola Thejo Bsod 
nams Siohs rgyas (king MivaA^ returned to Dvus from upper 
Tibet with troops of Ladag, MAa/iri, and (JtsaA. He slew up¬ 
wards of one thousand troops of Dvus and KoA-po, &c., and 
entirely suppressed the enemies of the Government. 172G 

When the JDvus people rose in rebellion, Phola Theje, being 
reinforced by the Chinese troops, killed the three rebel ministers 
and removed the Talai Lama to HkaA-dag. Bgjal sres sprul 
sku became abbot of Hbvas ^puA Blo-gfsaZ g^liA. Phola Theje 
became viceroy of Tibet, and was also invested with the title of 
Chun-vaA. 1727 

Hgon luA, Ptsan dgon and other monasteries having been 
restored to their former condition, the author’s predecessor 
Sum-pa chhos rje Phun-tshog^ rnam rgyaZ and J2bu-chho5 


rje Blo-hssaA dpaZ became abbots of Hgon luA and Htsan-dgon 
respectively. 1728 

The author (Sumpa mkhanpo) returned to Amdo from 
JDvvls in Tibet. 1730 

The author fouz»led the monastery of HshacZ sgrub ^liA. 1732 
The author accepted the abbotship of Hsam-grtan ^liA. 1733 

YaA ohhos rje-grags-pa dpaZ Abyor became abbot of Hgon 
luA. 

At the command of the emperor of China the HchaAskya 
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iftiupo-chhe brought back the Talai I?ama from Hgak dag to 
Dvutf, and restored peace and prosperity to Tibet and Khaxns. 
Lohah «kya Binpo-chhe became famoas for his excellent 
exposition of the work called i2tan-7^brel «tod-pa. 

Emperor Yung-ting died and was succeeded by his son 
* Chhin-lung. • 

* The incarnate Tha-kwan o^ Dgon-luh, named Blo-bssaA 
chhos kyi Nima, was born. At the cdlnmand of the emperor 
the author proceeded to China, ^ag dvaA mam rgyal, also 
called EhyuA tsha shaba druA, became abbot of Dgon-luA. 

A great earthquake took place at the walled city of NiA- 
6a, mkhais near the mountain called (?laA-rU| and dea^yed tho 
city. 

Panchhen Blo-^ssaA yeiie^ died. 

The sixth Incarnate Panchhen Dpal Zdan ye^es was bom. 
Bde-rgyu shabs druA (Bge-legs rgyaZ mtshan) held the abbot- 
ship of Bgon luA. 

BgyaZ snw ye grag« died. 

Blo>bssaA dpa?, Zdan the incarnation of BgyaZ sras, was 
born. 

BgyaZ tig Bab-Abyam^-pa (Blo-&ss%A don-grub) became 
abbot of Bgon-luA. 

A very long comet was observed in Tibet. 

The author (Ye^5 BpaZ Abyor), in the forty-third year of 
his age, was called upon to All the abbotship of the JDgon-luA 
monastery. 


1734 

1735 

*1736 

1737 

1738 

1739 
1710 

1741 

1742 

1745 


Inscribed Seal of Kumdra Oupta,—By V. A. Smith, Esq., C. S. 

(With a Plate.) 

The Arst announcement of the discovery of the seal, which forms 
the subject of this paper, was made by an article entitled An Archaeo¬ 
logical Find ” in the Pioneer newspaper of the 18th May, 1889, The 
article attracted my attention, and I published certain remarks on it in 
the issue of the same nev^spaper for the 28th May,* 1889. A few days 
later Mr. G. J. Nioholls, C. S., Judge'of Gawnpore, entered into corre¬ 
spondence with me, and informed me 4hat he was the owner of the 
seal. He has very kindly allowed me to examine and describe the 
original. 
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TiiQ seal (tee Plate ¥1) is ^oval in shftpe, slightly pointed at each 
end, and is 5f ihohes long by 4| wjde. The e^e varies slightly in thiok- 
ness, but is generally about f ths of an inch thick. The surface is pro¬ 
tected by the rim being raised abofe the face of the plaie about i^th of 
an inch. The metal is whitish grey, and is thought by Mr. Nioholls ^to 
be base silver. The back of the plate is fitted ^ith two solid button^* 
each more than half an inch in diameter, by which it oonld be at¬ 
tached to another object. It ]^robably was attached to an inscription 
engraved on metal. 

The upper section of the face of the seal, being slightly less than 
one half of the surface, is occupied by acquaint figure of the mythical 
monster Oaruda^zecuted in tolerably high relief. He is ^represented 
standing on a base composed of two parallel lines, facing front, with 
outspread wings. His face is that of a man, broad and full, with thick 
lips. His hair is arranged exactly like the wig of an English Judge. 
A snake is twined round hid neck, its bead projecting above his left 
shoulder. 

A circle, intended doubtless for the discus of Vishnu, who rides on 
Garuda, is faintly indicated'iu the field,to the proper right of the figure, 
and a cotrespouding dim mark on the proper left is probably intended 
for the conch shell of the god. • 

A space an inch in length is left blank at the bottom of the plate. 
The interval between this space and the parallel lines on which Garuda 
stands is occupied with eight lines of prose inscription. The alphabet 
is that used by the Gupta kings both for coin legends and inscriptions 
on stone in Northern India. The letters, though minute, are well and 
clearly out in moderately high relief, the vowel marks being fully ex¬ 
pressed. Most of the inscription is easily legible, but it is damaged in 
places, especially in the middle of the second and thiid lines. 

The seal was presented to Mr. Nicbolls (who accepted it on behalf 
of Government) by a member of a very old and respectable Muhammadan 
family residing at Bbitari near Sayyidpur in the Ghdzipur District, 
N. W. P. It was found at some date previous to 1886, when the founda¬ 
tions for a new building were being dug. It is certainly genuine. 

The fact that the tablet is a seal is readily proved by comparison of 
it with similar objects. 

The only other known seal of the Early or Imperial Gupta Dynasty 
iB that which is fused on to the spurious coppflr plate grant from Gay4, 
purporting to have been made by Samudragupta. That seal is of copper, 
and is described as follows by Mf. fleet:—“ On to the proper right side 
of the pt^te, there is fused a seal, oval in shape, about 2^” by-3f". It 
has, in relief on a countersunk surface—at the top, Garuda, represented 
h 
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as a bird, standing to the front, wit£ outstretched wings; and, below 
this, a legend in five lines, which, being also in relief, is so worn that 
nothing of it can be read except a few disconnected •letters here and 
there, and Sam[«]dra 5 f[w]j?[^a^], very faintly, at the end of line 5. 
It must have contained a succinct recital of the genealogy, after the 
*fashion of the Asirgadh seal of S'arvavarman, No. 47 above, page 219, 

and the Sonpat seal of Harshavar^hana, No. 52 above, page 231... 

The legend on the seal of this grant ih in characters which present a 
very different appearance to those of the body of the inscription ; as also 
does the copper of the seal, as compared with the substance of the plate; 
and the seal is in all pi'obability^a genuine one of Samudragupta, detached 
from some other plate./** • 

The copper seal of Harshavardhana, above referred to, is even larger 
than the one now under examination, measuring 6f" by 6|. It weighs 
three pounds six ounces. “ All round it there runs a rim, about 
broad; and inside this there are, in rather shallow relief on a slightly 
countersunk surface,—at the top, a bull, recumbent to the proper right; 
and below this the inscription, *’t thirteen lines. 

The Garuda device recurs on the seal of the copper plate inscription 
of Raja Tivara Deva (circa A. D. 800), found at Rajim iu the Central 
Provinces, “ The top of the seal is circular, about 3^" in diameter. It 
has, in relief on a rather deep countersunk surface, across the centre, 

a legend, in two lines; .in the upper part a figure of Garuda, facing 

full front, depicted with the head of a man, and the body of a bird, with 
his wings expanded, witli, apparently, human arms hanging down between 
the wings and the feet, and witli a serpent with expanded hood, standing 
up in front of and over each shoulder; on the proper right of this, a 
chakra or discus, the emblem of Vishnu; and on the proper left a 
iaiikha or conch shell; in the lower part, a floral device.**} 

The device on the upper portion of a royal seal was invariably the 
emblem used by the dynasty concerned as its special cognizance. The 
seal under discussion and the Gaya one of Samudra Gupta settle definitely 
that the image of Garuija was the family cognizance of the Early Guptas, 
and so explain the phrase Oarumad^anka in the posthumous inscription of 
Samudra Gupta at Allahabad, the bird-headed standard of the Gupta 
gold coins, and the reverse device of the copper coins. No doubt can 
now be felt that in all these cases the mythological stgnificaaoe of the 
bird-like figure is the metoster Garu(Ja, the vehicle of Vishi^ra. The 

• < . 

* Fleet, Corpus Inscriptionum Indicar^m, Yol. Ill, p. 255. 
t Fleet, ibid., Yol. Ill, p. 231, 

} Fleet, ibid., Yol. Ill, p, 292, 
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form of the Gam^-headed standard on the gold coins was, I am con* 
fident, borrowed from the Roman e^agle, and the form of the device of the 
copper coins may have been imitated from a Greek original, that is to 
say, from the owl of Athene, especially as represented on coins of 
Pergamon.* 

Sometimes Garnda is represented with human arms, as on the* 
Bajim seal, and sometimes without them, as on the seal of Kumdra- 
gupta. The same variation of Retail is observable in the case of the 
copper coins.f 

Th*e inscription on Kumdragupta’s seals, is, as usual with seal le¬ 
gends, purely genealogical; and the greater part of the record gives the 
particulail3 of the Gupta genealogy in the standard form of words em¬ 
ployed in the Bhitari pillar inscnption and other Gupta inscriptions^ 

In the beginning the seal omits, between the words apratirathaaya 
and mahdrdja^B^ri-Ouptay a string of epithets given in the pillar inscrip¬ 
tion, but, from the wor^s mahdrdja-s^ri-Gupta down to the name of 
Kumdragupta in the fifth line, the record is identical (except by omit¬ 
ting Kumdra’s title of paramobhdgavato), word for word, with that in¬ 
cised on the Bhitari pillar. The rest oJE the newly discovered inscrip¬ 
tion does not seem to be quite identical with the wording of any known 
record. A son of Kumdragupta is certainly mentioned, and the name 
of Kumdra's queen, Anattadevi (?), is stated, but I am doubtful whether 
the name Skauda occurs or not. I can read only partially the 6fch and 
7th lines. The first four characters of the concluding 8th line are in« 
distinct, but the remainder is easily legible, and shows that the seal be¬ 
longs to the reign of Kumdragupta, circa A, D. 414—452.§ 

The antiquities at Bhitari, near Sayyidpur at the eastern extremity 
of the Ghazipur District in the North-Western Provinces, about half 
way between Benares and Ghdzipur, have long been known to archaeolo¬ 
gists. The site was carefully explored more than fifty years ago by Sir 
Alexander Cunningham and his friend Mr. Vincent Tregear. The latter 
became the possessor of a valuable collections of coins, many of which are 
now in the Bodleian cabinet. 

The most notable relic is the monolith pillar bearing an inscription 
of the reign of Skandagupta. A translation of this record, made from 
Sir A. Cunningham's copy, was published by Dr. Mill in the Journal of this 

Society in 1837. Certain minor corrections in this translation were 

• • 

* Smith, Coinage of the Early Qupta Dynasty in the Tonmal of the Royal Asiatio 
Society, for Jan. 1839, p. 24; see also Fleet, ittd., Yol. Ill, p. 14, note 3. 
t Smith, , Plate IV, figures 8—16, 
t Fleet, ibid., Yol. Ill, p. 53, etc. 

§ Smith, p. 8. 
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Translation,^ 

(Lines 1 and 2.)—The son of* the Mah4r4jAdhirSja, the glorious 
Samudra-Gupta, who was the exterminator of all kin^s; who had no 
antagonist {of equal power) in the world; who was the son of the son’s 
son of the Mahdraja the illustrious Gupta; who was the son’s son of the 
*JtfahSraja, the illustrious GhOtQtkacha ; (and) who was the son of the 
Mahdrdjddhirdja, the glorious Ohandragupta (I0> (and) the daughter’s 
son of Lichchhavi, begotten on the Mahddevi KUM^CRAusvi, 

(Line 3.)— (was) the most devout worshipper of the Divine One, 
the Mahdrdjddhirdja, the glorious Chandragupta (II0> who was accepted 
by him (i. e., Samudraguptay; who was begotten on the Mahadevi 
DattadeVI ; and who was himself without an antagonist*' (of equal 
power) 

(Line 4.)—His son (was) theMahdrdjddhirdja, the glorious Kuiudra- 
gupta (I.), who meditated on his feet, (and) who was begotten on the 
Mahddevi DhruvadevI. < 

(Line 5.)—His son (was) the Mahdrajddhirdja, the glorious Pura- 
gupta, who meditated on his feet, (dnd) who was begotten on the 
Mahddevi ANANTADEvi. 

(Line 6.)—His son (was) the M’aharajadhirdja, the glorious Nara- 
Biinhagupta, who meditated on his feet,* (and) who was begotten on the 
Mahddevi S'ufvAXSADEvf. 

(Lines 7 and B.)—His son (was) the most dovout worshipper of the 
Divine One, the Mahdrajddhirdja, the glorious Eum&ragupta (II.), who 
meditated on his feet, (and) who was begotten on the Mahddevi S'Rf- 
MATfDEVf. 

All the names of the kings are quite legible on the original seal: 
quite sufficiently so, to identify them satisfactorily. J Of the names of 
the two last queens, Srimtsa and Srimati, the two first syllables respec¬ 
tively (Sriva and Srima) are legible ; but the terminal ones (tsa and H) 
can only be faintly seen. 

Before discussing the information of this record, some of its techni- 

• • 

* I follow Mr, Fleet's translation (Corpus Inscriptionum Indicarum, VoL HI, p. 
54) as far as it goes. 

t Or, ** who was himself an antagonist (of equal power to all his enemies),** if wo 
read svayarn cha pratiratha^ ; see below. 

% The photographic plate unfortunately is not quite as* distinct, as one would 
wish. The original plate requires to be held in various lights, and to be examined 
with a large magnifying glass; but with these helps there is really not much difficulty 
in reading the whole of the record, with the exception of those small and unimportant 
portions (in straight brackets) that are entirely rubbed away (apparently daring the 
prooesB of cleaning the plate.) 



♦ 

1889.] A. ¥: R. Hodmle —Ineeribed Seal of Samara ffupta IL 91 

calities may be briefly noted. Firsfty, the nniform use of the upadhmdniyaf 
in L 1, rajochchhettuf^ pfUhivydm;3, apratirathaj^ parama^^ 1. 8, ut^ 
pannal^ parama^ > and secondly^ of the doubling of t and dh when foIlow<^ 
ed by r and y respectively, as in 1.1, prapauttrasya and pauttrassya ; 

1. 2, puttrasya and dauhitirasya; 1. 3, 4, 5, 6, 7, puttraa; 1. 4, 5, 6, 

7, pdddnuddhydto ; thirdly, the assimilation of the visarga to a fol* * 
lowing Bf in 1. 3, utpannas-Bvayam; fourthly, the reading svayam 
cV&pratirathal^ in 1. 5. The sanfe phrase is read by Mr. Fleet* in the 
Bhitari stone inscription (1. 4) svayam apratirathasya. The phrase also 
occurs ih Kumaragnpta I.’s Bilsad stone inscription and in Skanda- 
gnpta's Bih4r stone inscription* but in^the former it is illegible, and 
in the latter it is cut away and lost. There ar^, therefore, <mly two 
records (the seal and the stone of Bhitari) to establish the reading; 
and the exact point is whether the ahshara that follows svaya should be 
read ma or cAa. I^ow in the Bhitari stone inscription (at least, as 
shown in Mr. Fleet’s plate) the ahshara is too indistinct to be definitely 
identified; while on the Bhitari seal it is quite distinctly cha. Moreover 
the seal has a distinct anuswdra over the ya of svaya^ which anuswdra is 
apparently also present on the Bhitari stone ; and the anuswdra only 
agrees with the reading cha or rather did. The vowel mark over cha is 
hardly distinguishable in the present state of the seal; and the reading 
cha pratirathah would also give sense, bat a sense not quite so suitable to 
the context (see the translation, above). It preferable, therefore, to 
read svayam ch'dpratirathak. 

The record gives the names of nine kings, viz,^ 1, O-upta, 2, Qhatot- 
kacha, 3, Ghandragapta I,, 4, Samudragupta, 5, Ghandragupta 11., 6, 
Kumaragnpta I., 7, Puragupta, 8, Narasiiiihagupta, and 9, Kumara- 
gupta II.; and it states distinctly that each of these kings stood in the 
relation of son to the preceding one. It farther gives the names of six 
queens, viz,j 1, Kumaradevi, the wife of Ghandragupta I. and mother of 
Samudragupta; 2, Dattadevi, the wife of Samudragupta and mother of 
Ghandragupta II.; 3, Dhruvadevi, the wife of Ghandragupta II. and 
mother of Kumaragupta I.; 4, Anantadevi, the wife of Kumdragnpta I. 
and mother of Puragupta; 5, S^rivatsadevi, the wife of Puragupta and 
mother of Narasiiphagupta; and 6, S^rimatidevi, the wife of Karasizpha- 
gupta and mother of Kumaragupta II. 

The two longest genealogies of the Early Guptas, hitherto known, 
a^a those on two stone pillar inscriptions, bofh of Skandagapta,t one at 
Bhilnri, the other at Bihdr. That at Bihdr is greatly mutilated and 

• 

* Ooi'puB Inscriptionum Indicarunif Vol. Ill, p. 63 j also pp. 48, 50. 

+ They are given by ^loet in Corpus Inscriptionum Indicarumf Vol. Ill, pp. 47 
and 52. v 
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of snbordinato yalae. They mention only the following teren kings! 
l,.Qapta, 2, Qhatotkacha, 3, Chajidragupta I., 4, Samndraguptai 5, 
Ghandragupta II., 6, Kumdragapta, 7, Skaadagupta. Here again each 
king is expressly stated to have been the son of his predecessor. They 
further name the following three queens: 1, Kum&radevi, wife of 
* Ghandragupta 1. and * mother of Samudragupta ; 2, Dattadevi, wife of 
Samudragupta and mother of dhandragupta II.; 3, Dhruvadeyi, wife 
of Ghandragupta II. and mother of Kdmaragupta X. 

In the main these two records agree with that of the seal; and this 
proves that the seal is that of a member of the great Early (or linperial) 
Gupta family. This is shown also by the use of the imperial title Mahd^ 
rdjddhiruja. But ther,e are two important difForenoes. The first is that 
' the seal calls the seventh member of the line Puragupta, while the other 
two records call him Skandagupta. The second is that the seal carries the 
line down to the ninth generation, to another Kumaragupta, and traces it 
through Puragupta, instead of through Skandagupta. This proves two 
things: 1, that the Early Gupta dynasty Aid not terminate, as it has 
been hitherto believed, with Skandagupta, but that it lasted for, at least, 
two generations longer (i. e., down to about 550 A. D.) ; and secondly 
that there was a second Kumdragupta among the Early Guptas. The 
latter discovery may possibly necessitate a reconsideration of all those 
chronological and other speculations which were based, on the (hitherto 
uncontradicted) belief, that there was but one Kumdragupta in the 
dynasty. 

The chief difficulty is that with respect to the relation of Puragupta 
to Skandagupta. Are they but di&rent names of the same person, or 
was one the (younger) brother of the other ? 

One point may be noted with regard to these two kings. The inscrip¬ 
tion on the seal states that Furagupta’s mother, and, therefore, Eumara«i 
gupta l.’s queen, was named Anantadevi. The two stone inscriptions do 
not name Skandagupta’s mother or Kumdragupta’s queen, though they 
speak of her. In the Bhitari inscription it is related, how Skanda restored 
the imperial power of the Guptas, which appears to have suffered a 
serious reverse during his father Kumdragupta’s time; and how ho 
afterwards visited his mother to report to her his victories; but the 
mother is not named. In the Bihdr inscription, it is stated that Eumdra- 
gupta married the sister of some person, whose name, however, as well 
as that of his sister are uifforiunately lost in the mutilated record. But 
from a subsequent equally fragmentary portion of the record (see 1.13 in 
Fleet’s transcript) it would seem that the brother's name may have been 
Anantasena* In that case, his sister would probably have been named 
Anantadevi ; and this would agree with the record on the seal. In that case, 
farther, Skandagupta aud Puragupta .would have had not only the same 
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fathei* Kumfiragupta, but also the'same mother Anantadevi, It may be 
further noted, that while the seal ntoies S> riratsadevi as the queen of Pa- 
ragupta, the queen of Skandagapta is nowhere either named or even 
mentioned. So far as his records are ooncerned, he might not have 
been married at all. 

The question still remains, are Skandagupta and Puragupta the > 
same persons, or are they brothers P seems hardly probable that in' 
such genealogies tha same perscbi would be called by different names. 
The probability, as 1 shall show farther on, would seem to be, that 
Puraguj^ta is a (younger) brother of Skandagupta, and succeeded the 
latter, who died without issue. There wfuld still be a difficulty in the 
fact, that II Skandagupta is entirely omitted fron) the list on the seal. 
But such omissions are not without precedent in lists which are rather 
intended to record the line of descent than the line of succession.* The 
tenn pdddnudhydta^ however, no doubt, properly'indicates Puragupta as 
having been the immediate successor of his father rather than a remoter 
successor of him after his brother Skandagupta. 

The discovery of this seal solves another mystery. Among the gold 
coinage of the Early Guptas, certain coins have been found, bearing the 
name of Nara (or Naragupta) and the title Bdldditya.f That they 
belong to the proper Gupta (^ass of coins, has never been seriously 
doubted ; their resemblance to them is too thorough. But the difficulty 
was, where to place them; as no member of the Gupta family, called 
Nara, was known to have existed. It can hardly be doubtful now, to 
whom these Nara-coins belong. They are clearly issues of the Nara- 
siiphagupta of the new seal. 

This, however, suggests a further consequence. Mr. Smith, in his 
Coinage of the Early Qupta Dynasty^ has shown (pp. 40) that certain 
specimens of the Gupta coinage show an exceptionally heavy weight. 
Some of these coins belong to Nara (sirphagupta) ; others to a king of 
an unknown name who has the title of Pralcdi&ditya ; others again to a 
certain Kumdragupta. The obverse of the Prakdidditya coins would 
(as usual) give the proper name of the king; but unfortunately in all 
the specimens hitherto found the name is lost. It may now be suggested 

* A very oorions, though not quite analogous, case of a similar omission 
occurs in one of the Valabhi grants (No. IX, in Indian Antiquary, Vol, VII, p. 66), 
where Guhasena’a father Dharapatta is omitted, and he is placed immediately after 
his nnold Dhrnvasena I. It is not impossible, that Dharapatta never reigned; if so, 
the record is one of the line of succession rather than of the line of descent. 

t Hr. Smith denies the occurrence oj* Qupta ; see his Coinage of the Early Qupta 
Dynasty, p. 118. But see fig. 22, on FI. XVIIl of the Ariana Antiqua, The fact, how¬ 
ever, whether the coins do or do not bear the word Qupta, does not affect the argument. 

H 
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that these coins perhaps belong to Wragnpta. The heavy coins of 
Kum&ragnpta, with the special title of Kramdditya, should probably 
now be ascribed to Kumdragupta II., the last of the Kst on the seal, 
and not to the Kumaragupta who is numbered the fourth in the list of 
the Later Gupta dynasty of Magadha.* 

It is impossible to identify the Kumdragupta II. of the Bhitaid seal 
with the Kumaragupta of the tater Guptas, although their periods 
probably coincide. For all the oth^r names do mot agree. The later 
Kumdragupta wm the fourth of his line and was preceded by three 
princes, viz,^ Krishnagupta, Harshagupta, and Jivitagupta I., standing 
in the relation of father to soi\. It would, then, be necessary to assume 
that Ju^itagupta I., ^Harshagupta and Krishpagupta were identical 
respectively witli Narasiinliagupta, Puragupta and Kumagupta I., which 
is clearly inadmissible. Or supposing Kriahnagupta tcfhave immediately 
followed Skandagupta of the early dynasty, and even assuming Puragupta 
and Kai'asiiphagupta to be identical with Krish^agupta and Hai'Shagupta, 
there would Jivitagupta still remain to be accounted for, and the 
Kumaragupta II, of the seal would fall one generation earlier than the 
Kumaragupta of Ihe later dynasty. Further, the Kumdragupta IT. of 
the seal bears the well-known imperial titles equally with his pre¬ 
decessors of the early dynasty; while the Kumdragupta of the later 
dynasty, as shown in the Apbsad stone inscription,"f lays, equally with 
his predecessors, no claim even to the subordinate title of Mahdrdja. 
They designate themselves merely nripa or hhiipati. It was only the 
fourth of Kumaras successors, Adityasena (preceded by Hdmodaragupta, 
Mahdsenagupta and Madhavagupta), who was the first to lay again 
claim to the imperial title of Maharajadhiraja.J The seal, thus, decides 
a hitherto open question and proves that the Later Guptas of Magadha 
were not direct descendants of the Early Guptas. For the first three 
members of tlie Later Gupta line, Krishna, Harsha and Jivita I., must 
practically have been contemporaries of the three last members of the 
Early Gupta lino, Pura, Narasiniha and Kumdra II. And as Narasiipha 
Bdladitya is also called a king of Magadha (e. y., by Hiuen Tsiang, see 
below), it is clear that Krishna and his immediate successors can only 
have been small princes or chiefs in Magadha, by the side of their 
imperial relatives. Similar remarks apply to the Later Guptas of Eastern 
Malava, Budliagupta and Bhdnugupta. 

There are two other inferences to Narasiiphagdpfca, under his title of 
Bala<^tya, in two inscriptions of much later times. The first is the 

• See the list in Fleet’s volume HI. of the Corpus Inecr. Ind., p. 205. 

t See ihid.t pp. 202, 203, 

t See ibid.y p. 212. 
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Deo-BiAta^irk inscription of Jivitagupta IL of the Later Ghnpta dynasty. 
In this inscription ITarasiiphagnpta^ is referred to as an emperor (par- 
meSvara) who mled long previously. The distance in~^time between 
Jivitagupta II, and Narasiiphagupta would be about 200 years. The 
second is the Sdrn&th inscription of a certain king, Praka(dditya of 
Benares, of the end of the seventh century A. D. Here Narasiiphagupta * 
is referred to as one of Prakatiditya’s early ancestors, and as the ruler of 
MadJiyadeia or the central portion of Northern India. This description 
would not be unsuitable to the ancestral portion of t^ dominions of the 
Early Guptas. 

The historic truth of the new seal is,also proved by the inscriptions 
on the copper-plate grants of the so-called Parivrqjnkn Mahdrdjas, which 
wore all issued during “ the enjoyment of sovereignty by the Gupta 
kings.” The seat shows that the lino of the Early Guptas was continued 
*'down to Kumaragupta IL Tlie latter most be placed about A. D, 
630-550, and the latest pf the ParivrAjaka gi'ants is dated in A. D. 
528. The earliest is dated in A. D. 475 ; thei’efore already in the reign 
of Puragupta (see below). They all fall within the period of the great 
decadence of the Gupta power; and this fact may possibly account for 
the circumstance, that in those grants the Guptas are simply designated 
by the vague term nripa * king# At the same time, Mr, J'leet’s observa¬ 
tion,* that “ they show that.the Gupta dominion still continued, 

and the name of the Gupta kings was still I’ccognised as a power, down 
to A. D. 528,” is fully borne out by the new seal. 

I add to these remarks, for ready reference, a synchronistic Table 
of the probable reigns of the Early Guptas and their contemporaries or 
immediate successors. The numbers within angular brackets give the 
known dates, derived from inscriptions and other sources. Vaiuous 
observations suggest themselves by this table. 

For an approximate determination of the period of Puragupta and 
Narasiiphagupta we have the following data. Hiuen Tsiang I’elaits, how 
Mihirakula was defeated and taken prisoner by king Bul^diiya of 
Magadha.f This reference,—there can hardly be a doubt—is to Mihira- 
kula’s final overthrow in India; for, on being released by Bal4ditya, 
he is said to have retired to Kashmir, The credit of this great over- 
throw, however, is ascribed to a king Yasodharraan in one of the latter’s 
Mandasor stone pillar inscriptions.;^ In it it is stated that, at somo time 
previous to the setting up of the pillar, Yasddbarman had subdued and 

extended his dominion over countries which even the Guptas and 

* 

* See Corpus In$cr, Ind.t Vol. Ill, p?8. 

t See BeaVs Buddhist Records of the Western World, Vol. I, pp. 168-170. 

i No. 33, in Fleet’s Corp, Inecr. Ind., Yol. Ill, p. 148. 
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Had not possessed. This inscription is not dated, but its date cannot 
hare been very different from that of another Mandasor stone inscription 
of Ya^odharman,’* dated in A. D. 533-534, because they were both en¬ 
graved by the same person Govinda. In this inscription, it is stated 
that YaMharman, who was originally only a tribal chieftain ( jinendra 
• or narddMpati)f succeeded in conquering the countries around him and 
thus founding an empire, after which he took the name of Vishonvar- 
dhana and the imperial titles of rdjddJiirdja and paramehara* Of these 
two inscriptions, the latter would seem to be—if anything—the later 
in date. In any case Mihirakula’s overthrow would fall some time pre¬ 
viously to A. D. 533; and it m 9 .y be set down in A. D. 530, or perhaps 
even a little earlier.f Jt follows, that Baldditya, in whose reig;n Mihira- 
kula’s overthrow took place, must have reigned down to about A. D. 530. 
The circumstance, that the overthrow is ascribed to both Bdldditya 
and Ya^odharman, would seem to be best explained thus, that Bildditya 
was, at least nominally, the paramount ruley or Emperor {Mdhdrdja-> 
dhirdja), and that Ya^odharman, at that time a mere * tribal chieftain,* 
was one of his feudatories or lieutenants, who actually accomplished 
the defeat of Mihirakula, but thereupon took advantage of his great 
success to found an empire for himself. In fact, it was probably 
Yadodharman (rather than the Hupas) ihoi supplanted Kumdragupta II., 
some time after 530 A. D., thus finally breaking up the Early Gupta 
empire, and building up hia own empire on its ruins. 

On the other hand Skandagupta*s earliest recoi'ded date is A. D. 
455. From this date down to A. D. 530 there are 75 years; and for 
this interval wo have three names Skandagupta, Puragupta and Nara- 
siiphagupta. The interval can be more easily filled up by two genera¬ 
tions including three reigns, than by two generations including only two 
reigns; e., by assuming that Skandagupta and Puragupta were bro¬ 

thers, succeeding one another and being themselves succeeded by Nara- 
siiphagupta. Skandagupta is known to have been still reigning in A. D. 
466 or 468. He may have been succeeded by his (younger) brother 
Puragupta c. A. D. 470, and the latter, c. A. D, 486, by his son Narasirpha- 
gupta. This would give to Narasiiphagupta the long reign of about 45 

• No. 35, ihid., Vol. Ill, p. 150. 

t In these oaloalations I follow, in the main, Mr. Fleet’s remarks, in Corp» 
Inacr, Ind., Vol. Ill, pp. 10-12 (Indrod.), 146, 162. But I do not agree with his view 
about Vish^uvardhana, p.*161. (See Prooeedings for August, 1889.) It seems 
to me better to accept the words, in 1. 5 of the inscription, in their obvions sense 
that Ya4odharman is identical with Vishpavardhana, and to suppose that Talodhar- 
man assumed the title Vishpurardhana after (and perhaps in commemoration) of his 
great rictorj. It is moat improbable that the imperial titles of rdjddhirija and 
paramedvara should be ascribed to a mere feudatory. 
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years, if he was still reigning in A, D. 530. There is, however, nothing 
at all improbable in this snppositicoi. 

Further, ICarasiiphagupta calls himself Bdladitya on his coins. 
We have seen that the B&laditya of Hiaen Tsiang’s account reigned 
down to c» 580 A. D.; and that it is quite possible that the Narasiipha- 
gupta of the seal reigned down to that ^ate. It may, therefore, be con- * 
eluded as most probable that the Narasirphagupta of the seal is identical 
with the Nara B41dditya of the corns as well as the Bildditya of Magadha, 
by whom, or rather in whose reign Hihirahula was overthrown by 
Ta^odharman. 

A curious glimpse of Narasiiphagupta is afforded in a passing allu¬ 
sion, in Connection with the Valabhi king Droi^asiipha, to hii^ suzerain 
power, the Early Guptas. The early Valabhi rulers, as is well known, 
were vassals of the Early Guptas. The third of the Valabhi line uaa 
Dronasiipha, a younger son of the founder of that line, Bhatarka 
Senapati. Regarding th^ Dropasiipha it is mentioned in the Valabhi 
genealogies that he was anointed in the kingship by the paramount 
master (parama^svamin) in person ** Mr. Fleet* has suggested that this 
“ paramount master ” was Talodharmaq, who defeated Mihirakula c. 530 
A. D. Now Dhruvasena I. was reigning in 626, as shown by his in¬ 
scription. Dropasirpha was his predecessor; and his accession must, 
therefore, be placed c, 520 A. D. It is not probable that Ta^odbarman 
was already in 620 A. D. an ‘ emperor * whose sway extended over the 
Valabhis. In fact, as I have tried to show, it is more probable, that in 
A. D. 530 he was still a mere * tribal chieftain ’ and lieutenant of the 
emperor Narasiqihagupta, and that his great power only dated from that 
victory over Mihirakula. On the other hand, about A. D. 520, Nara- 
sitphagupta must have still enjoyed the imperial dignify of the Guptas; 
and however much it may have been shorn of its ancient splendour, it 
was clearly still so much recognised by the Valabhis, that Dropasiipha 
got himself “ anointed*' by the still existing representative of that power. 
It may be added that the simple reference to the parama-svamin or 
“ paramount master” is more easily explainable if applied to the old ac¬ 
customed suzerain power of the Guptas, than to a new emperor like 
Ya^odharman. 

That notice about Dropasiipha’s ** being anointed by his paramount 
master” is a rather ourious one. His two predecessors enjoyed only the 
title of h6 was the first of his hduse who bore the title of 

mahdrdja (equal to mahdsendpati). The notice about his ‘anointment’ 
would seem to refer to his el&va^ion to the higher rank of a Maharaja. 

• See Indian Antiquary, Vol. XV, p. 187, note i also Corpus Inecr, Ind., VoL III, 
p. 168. 
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The apecial occasion or reason for this eleyation by the paramount 
power we are not told. But putting together the Scattered historical 
indications of that period, it would seem that the distinction was dae 
to a striking recovery in the fortunes of the Imperial Gupta dynasty 
which was mainly brought about by the exertions of the Valabhi 
* feudatories. The circumstances are these. There are three inscrip¬ 
tions at Evan in Eastern Malava,* referring themselves respectively 
to the times of Budhagupta, Toram'dna and Bh4nugapta, Budha- 
gupta and Bhanugupta were mere second rate rulers of Eastern 
Mdlava; but Toraraana possessed Eastern Mdlava as a portion of his 
imperial dominions; and his ipsoription is dated in the first year of 
his imperial power.t Jt may be concluded, that in that year neither 
Budhagupta nor Bhanugupta possessed Eastern Malava. The dates of 
the inscriptions of these two Mahardjas are 484 A. D. and 610 A. D. 
The first year of Toramana cannot well fall after 610 AT D.; for it can be 
shownj that Toramaija was already succeeded by his son Mihirakula 
0 . A. D. 515, and possibly even a little earlier. Again it cannot fall 
before 484 A. D., because in that year there were living two princes 
Matrivishnu and his younger brother Dhanyavislinu, the former of 
whom was dead in the first year of Toramana. Nor can it fall before 
494 A. D., because that is the last recc»*ded date (on his coins) of 
Budhagupta It follows that not only the first year of Toramapa's 
imperial power, but also his loss of that power (so far, at least, as 
Eastern Malava was concerned) must fall within the period A. D. 
494-510. Now this is just about the period of the Senapati Bhatarka, the 
first of the Valabhi dynasty, who must have ruled from c. 495-515 
A. D. With regard to him it is expressly stated, in the Valabhi genealo¬ 
gical records,§ that he fought with and defeated the “Maitrakas,” that 
is, the Mihiras (a ti’ibal designation of the Hunas) to whom Toramapa 
belonged. It may be concluded, therefore, that it was mainly owing to 
the Valabhi victories that Tommana was beaten back and lost his im¬ 
perial power. The immediate consequence of this success of the Valabhis 
would naturally have been the revival of the imperial power of the Guptas, 
that is, of Nai'asiiphngupta who was on the throne of the Guptas at that 
time. The first year of Toramana, say A. D, 495, would be the date of 

• See Fleet, Gorp, Inscr, Ind,, Vol. Ill, pp. 88, 91,158. 

t See Fleet, Vol. Ill, p. 168. The first year, named in the inscription, 
is not the first year of Toram&^a’s accession to rnie over the lidpa tribe, bat of his 
assntnption of the imperial dignity (mahdrdjddktrdja) after his Indian conquests. 
See Fleet, Introd., pp. 10-12. 

i See Fleet, ibid., Vol. Ill, Introd., p. 12; also Indian Antiquary, Vol. XV, 
p. 252. 

§ See Fleet, itid., Vol. Ill, p. 167. 
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the temporary subjeotlon of the emperor Narasiiphagupta, and of the 
aesumption of the imperial dignity, by Torami^a; and A. D. 510 may be 
taken as approximately the date of the liberation, by the Yalabhisen&pati 
Bhafirka, of NarasiiqfihagiLpta and the resumption by the latter of the im¬ 
perial crown. And 1 would suggest, that the subsequent elevation, Jby 
Narasiiphagupta, of the Valabhi Dro^ajfiqiha, o. A. D. 520, to the rank of' 
Mah&raja, was in some way an acknowledgment of the signal service ren¬ 
dered by the Valabhi family to the imperial house of the Guptas. Tora- 
ma^a must have died soon after the great reverse he suffered at the hands 
of the Valabhis. He was succeeded, c. A. D. 515, by his son Mihirakuls, 
who undertook to recover his father’d conquests, or, as Hiuen Tsiang 
puts it iif his account, “ to punish the rebellion” of Narasiijfhagupta. 
For fifteen years, as shown by the Gwalior inscription,* he was successful 
in his operations, till at last, o A. D. 530, he was totally defeated by the 
emperor Narasiinhagupta’s great vassal Yasodharman. According to 
Hiuen Tsiang, Mihirakpja was taken prisoner in the battle and brought 
to Narasiriihagupta. On the advice of the latter’s mother, he was 
restored to liberty, but finding his chances in India ptterly gone, he re¬ 
tired to Kashmir. This seems to me to have been the course of events 
in that troubled period of the irruption of the Hu^as into India.t 

I should like to throw out another suggestion. In the list of kings 
of the Rajatai'angini, there are five reigns enumerated between Matri- 
gupta and Durlabha I., if we omit the fabulous king Ranaditya with his 
reign of 300 years, Durlabha T.’s accession may be placed in 626 A. D., 
allowing a probable adjustment of 30 years in the calculations of the 
Rajatarangini.t Calculating a reign at the usual average of about 18 
years, we obtain for the accession of Matpigupta about the year 530 
A, D., i* e., the probable year of Mihirakula’s retirement into Kashmir. 

I would suggest the identity of Matpigupta and Mihirakula, There are 
many points in favour of the suggestion ; 1, the epochs of the two kings 
coincide; 2, the name Matpigupta means “ protected by the mother,” 
and according to Hiuen Tsiang, Mihirakula owed his life to the inter¬ 
cession and protection of (Narasirphagupta) Baladitya’s mother; the 
name, therefore, would fit him admirably; 3, Mdtrigupta is said to have 

% 

* See Fleet, Gorjius Inscr, Ind.^ Vol. Ill, p. 161. 

t It may be worth noting in connection with the irruption of the Hans into 
India in the 5th cent^y, that it followed, by nearly a century, their irruption 
into Europe. Tho latter is said to have begun in 375 A. D,, under their leader 
Balamir, and it was most suooessfal under their leader Attila, A. B. 445-453. Their 
power was finally broken in tho great battle on the Oatalannian fields, A. D. 451 i 
corresponding to the great victory of Yaktdharman (or Yaiovarman) in A. D. 530. 

% See Sir A. Canningham, Ancient Geography of India, p. 92} also Jacobi in 
Qdttingiache Qelehrte Anzagen for 1838, No. 2, p. 70. 



100 A. P. B. Hoernle—JTMcnftei Seal of Kmi^a Oapfa IL [No 

been a stranger to Kashmir; so was Mihirakula; he is said to bare 
been imposed on Kashmir by a king Yikramdditya, also called Harsha, 
of Ujjain, who is said to have been a powerful king who subdued the 
whole world and destroyed the S^akas, a Miechchha tribe. This I take 
to be a confused version of the fact, that during the time of Narasiipha- 
' gupta Bdladitya, who afterwards allowed Mihirakula to proceed to 
Kashmir, the Hii^a (a S'aka tribe) were defeated by Ya^ovarman, who 
afterwards made himself an “ emperor,*®’ Vikramdditya was a common 
title in the Gupta family; Chandragupta II, and Skandagupta bore 
it; and the similar title Kramaditya was born by Skandagupta and 
Kumdragupta II. In the BdjMurangini either lidldditya or Kumdra- 
gupta II. Kramaditya*. is referred to by Vikramdditya; and* this Vi- 
kramaditya is said to have died before Mdtrigupta’s resignation of his 
kingdom. As Matfigupta is said to have resigned after a reign of about 
four years, and as on the assumption of his identity with Mihirakula, he 
became king of Kashmir about A. D. 530, Bdldditya must have died 
very soon after that year. According to the Bajatarangini, ViUramaditya 
had a son, Pratdpa^ila S'ildditya, who was expelled by the people of 
Mdlava, but reinstated by king Pravarasena of Kashmir. Here, again, 
there is a confused version of certain facts, I take this S^iladif-ya to be 
identical with the king S'ildditya of Mal«va, who, according to Hiueu 
Tsiang, had lived 60 years before his own time, and who had reigned 
for 50 years.* As Hiuon Tsiang was in Mdlava in A. D. 640, the period 
of S'ildditya’s reign is fixed as from about A. D. 530-680. He is com¬ 
monly identified with the unnamed * monarch ’ who is, by Hiuen Tsiang, 
said to have succeeded Vikramdditya of S'rdvasti; and this Vikramdditya 
himself is commonly identified with the Vikramdditya of Mdlava, above 
mentioned.f According to Hiuen Tsiang, Vikramdditya ‘‘ lost his 
kingdom” and was succeeded by the unnamed “ monarch ”, t. e,, by 
S'ildditya. I would suggest that Kumdragupta II. Kramaditya is 
intended by Vikramdditya, who lost his kingdom by the usurpation of 
Yaiodharman ; and that Siladitya is one of the surnames of Yaso- 
dharman. The latter, in his inscription (see above) is called, at 
first, only a nardtlhipati, which would agree with the ‘‘monarch” of 
Hiuen Tsiang. The times also agree; Yaiodharman S'ildditya must have 
usurped the imperial dignity soon after A. D. 530, He would then have 
reigned about 50 years, down to about A. D. 680. Throughout the whole 
of his reign (compare columns 5 and 8 of the synchronistic table), he had 
rivals for his claim of the imperial dignity in the Maukharf Varmans, 
till the dignity was finally secured .by Prabhakara Vardhana who had 

• See Beal's Buddhist Records of the Western World, Vol. Ill, p. 261, 

t See Vol. 1, pp. 106,108. 
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the sarname of Pratapa^Ua. According to Hiuen Tsiang the Valabhi 
king Dhruvasena 11. (or Dhruvapata)who became king about A. D. 
625, was his nephew (i, e,, probably sist/er’s son). All this agrees well 
enough. That Vikramaditya (i. e., Kumamgupta II.) is described as 
“ king of Sravasti ** need be no difficulty. Kumdragupta*s seal \yaa 
found at Bhitari, in the Ghazipur District of the N.-W. Provinces ; and * 
S'ravaati may well have been the favourite residence of that emperor. 
Of course, if my suggestions are accepted, the narrative in the Raja- 
tarangini is a confused, and even grotesque, perversion of the real facts. 
S'iladitya is said to have been a son of Vikramdditya; this is a confused 
reminiscence of the fact, that Baladitya (i. e., Narasimhagupta) bad a 
son Kumfiragupta II, Kramaditya S'iladitya is said to have* § boen ex¬ 
pelled by the people of Malara; but it was Kumdragupta that was 
“ expelled,** e., rebelled against by Yasodharman (S'iladitya);—Slladitya 
is called Pratapa^ila ; but the latter was the surname of Slladitya*s rival, 
Prabhakara Vardhana ;“iSllaclitya Pratdpasila is said to liavo been 
seven times subdued by the king of Kashmir; very possibly the king of 
Kashmir had to carry on several campaigns agaiust both S'ildditya 
(Yasodharman) and Pratapasila (Prabhakara Vardhana), both of whom 
aspired to be “ emperors ** or “ rulers of the whole world.’* The Raja- 
tarangini*s account of MtUrigmpta is still more grotesque. It makes 
Matrigupta to be a poor “ poGt,**t and finally resign his kingdom and 
retire to Benares, like a good Hindu ! But it hardly needs an excuse for 
charging the history ” of the Rajatarangini with grotesqueness. The 
utter untrustworthiness of it down to the time of the Karkota dynasty 
(Durlabha Vardhana I.), is, I believe, now generally acknowledged. Its 
treatment of Mihirakula, who under that name is placed at B. C. 707, J 
and of Toramafia and ITiranyakula, is the most glaring evidence of it. 

I add a sketch of what seems to me to have been the fortunes of the 
imperial dignity during the periods immediately before and after the 
Hdna troubles. I have shown them in the synchronistic table by printing 
in red the names of those princes that bore the imperial title of Maha- 
rajddhiraja. Prom Chandragupta I. down to Kumaragupta II., c. A. D. 
360-533, the imperial dignity remained with the house of the Early 
Guptas. Under Narasirphagupta, c. A. D. 495, it was disputed by the 
Hdna chief Toramdria. About 533 A. D., under Kumdragupta II., it 
passed away to Yasodharman.§ Prom him, it passed, for a period of four 


* See iUd., Vol. II, p. 267. 

f Perhaps a confasioa with the poet^Mon^ha (or Mdtrimo^tha P) who is said to 
have llyed at his court. 

f See Shanker P. PandiPs QaiidavahOj Introd., p. Ixxv. 

§ Evidence of Ya^odharman's or Ya^ovarmau^s imperial power are bis coins 
N 
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reigns, from c. A. D. 540 to 585, to the Mankhaii dynasty, under f^ana- 
varman, S'arvavarman, Sustbitavarman and Avantivarman. Three of 
these Varmans, Kana, S^arva and Avanti, receive th^ imperial titles, 
makdrdjddhirdja ov 2^(tramehara in two inscription^.* Susthita is named 
in an inscription of the Later Guptas without any particular title ;t but 
* if ho is not identical with Avantiyarman—which is quite possible —, he 
must, in all probability, have been a Maharajadhiraja, as tho intermediate 
ruler between two Maharajadhmijas (sec column 8). That Susthita does 
not receive that title in tho Gupta inscription is no objection; for 
neither does Tsana I'eceivc it; tho inscription, being one of the Later 
Guptas, who wore a rival family, probably denied the imperial title to 
the Maulvharis as usurpers. J 

From the Maukliaris the imperial dignity passed to the Vardhana 
dynasty of Tlianesar and Kanauj, for three I’eigns, under Pi’ahhukara, 
Rdjya and the great Harsho, from c. A. D. 585 to 648, though at some 
time between A, D, 613 and 634 it was disj^ub^d by tho Early Chalukya 
king Piilikc^in T[.§ After Harsha Vardhana tho imperial dignity 
appears to have been held simultaneously in the West by the Valablus of 
Gujarat (commencing with Dharasciia IV., c. A. 13. 645) and in tho East 
by tho Later Guptas of Magadha (commencing with Adityasena, c. A. D. 
648). In tho case of tho Valabhis, tins assumption of the imperial 
dignity would seem, at first, to have been a tempor.aiy one. For after 
Dharasena IV., who enjoyed it from c. A, D. 645-650, it lapsed again, 
for about 20 years, during tho two following reigns of Dhruvasena III. 
and Khavagraha II., neither of whom scorn to have borne any imperial 
titles, pei'haps owing to the rival emperor’s, Adityasona’s, asceiTdancy. 
About A. D. 670, however, S^iladitya III. again became emperor of the 
West; and henceforth the imperial dignity remained with these two 


with tho legend of hida (seo Proceedings for August, 1888). Kida would appear 
to bo a tribal designation of the Uunas. 

* SoG Fleet, in Carp. Inscr. Ind , Vol. Ill, pp. 218, 221, 
t See ihid.t p, 206. 

X It may bo a question whether Yasovarman or Yasodharman did not himself 
belong to a branch of tho Maukhari family of Varmans. There is nothing in YaSo- 
dharman’s inscriptions to prove that he belonged to tho Malava tribes. His relation 
to tho four imperial Maukharis requires further elucidation. If, as above suggested, 
he is identical with tho S^iladitya, who according to Hinen Tsiang reigned 50 years, 
ho must liayo been a contemporary and rival of the four imperial Maukharis. The 
contemporary inscription of AspUad would certainly seem to show, that the latter 
did not enjoy an undisputed title to the imperial dignity. 

§ Ho assumed tho imperial title paramehara after a thorough defeat of Harsha 
Vardhana; see Indian Antiquary^ Vol. VII, p. 164. He had not done so before A. D. 
613, nor was it after A. D. 634; see ibid., Vol. VIII, p. 210. 
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dynasties of the Later Guptas and the Valabhis, apparently, till their 
respective extinction. Perhaps the coincidence of Jivita Qiipta II., the 
last of the Laterlmperial Guptas, with the Nepalese king S'iva Deva II., 
who assumed the imperial titles, may have a deeper significance. For it 
may be noted, that about A. D. 648, at the time of tlie disruption, of 
Hars^a’s empire, the Nepalese king, Aiiisuvarman, also laid claim to the 
imperial dignity in the North. 

The Devagupta, placed in tlio third column of the synchronistic 
table, under the Later Guptas of Malava, is mentioned in the copper¬ 
plate grant of Harshavardhana,* as having been conquorod by that 
king’s brother and predecessor, Riijyavardhana II. He cannot be the 
Devagupta of the Later Gupta dynasty of Magadha (2nd column), ns 
Harshfivardhana himself was a contemporary of Madhavagupta, the 
grandfather of that Devagupta. Moreover it is distinctly stated in the 
llarsha-cliarita of liana, that tho piiuco whom Rajyavardhana conquer¬ 
ed, was a king of Malava 

In the seventh coiaran of tho Uchchakalpa Mahardjas it will bo seen, 
that S'arvaiiatha reigned up to A. D. 533. His lino, ^including himself, 
consists of six members; and the founder of the lino, Oghadova, was 
married to a queen Kuraaradovi. Six reigns at an average of 18 years, 
would make Oghadeva (c. A. ©. 425-445) a contemporary of Kumara- 
gupta I. of tho Early Gupta dynasty. It appears, probable, therefore, 
that Oghadeva’s queen, Kumaradevi, was a sister or daughter of Kumdra- 
gupta I.X 

* Seo Epigraphia Indica, Part 11, p. 74,, 

t Soo Sh. P. Pandit’s edition of tho Oauflivalio, Introd., p. exxx. 

X Mr. Fleet in the Corpus Inscr. Ind.^ Introd. pp. 9,10, snggoafca that the TJchcha- 
kalpa dates may have to be referred to the Kalaoliuvi ora. I do not undorstand how 
this could well be, Mr. Fleet says : ^Mfthe Uohchakalpa dates were roforrod to tho 
Kalachuri era, with General Cunningham’s epoch of A. D. 219-50, S'arvandtha's 
latest date, the year 2L4, would be equivalent to A. D. 4G3-G1, or Gupta Samvat 114; 
and we should have to add on twenty-one years at the end of his known period, in 
order to make him tho contemporary of Hastin in Gupta Samvat 165.” But the cru¬ 
cial year appears to mo to bo not Gupta Samvat 1G5, but Gupta Samvat 189 (see ibid., 
p. 110). For tho joint-grant of Ilastin and S'arvandtha was issued iii tlio latter year. It 
follows, therefore, that wo should have to add on, not twonty-ono, but forty-five 
years j or if the epoch of tho Kalachuri ora be A. D. 218-49, oven forty-six years. 
On the other hand, if tho Kalachuri epoch bo placed^ as Mr. Fleet suggests, about 
25 years latert let us say at A. D. 273-74 (i. 0 ., 248-49 4 25), then S'arvan&tha’a latest 
date 214 Kalachuri Samvat will bo equivalent to 1G3 Gupta Samvat; and m that 
ccLse we should have to add on twenty*one years, in order to make S'arvandtha cou- 
temporary with Hastin in the year 189 Gupta Saqivab. I assuma, that when Mr. 
Fleet (t&td., p. Ill) says: ”tho choice lies only between Gupta Samvat 139 and 
201,** he means, that the only two years within the known period of Hastm’a role 
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The question may arise whether the Kumdragupta referred to in 
the Mandasor stone inscription of Bandlmvarman,* may not be the 
Kumdragupta IT. of tlie Bhitari seal, rather than the Kumaragnpta I., 
the only Gupta emperor of that naino hithei'to known. If it be Kumdra- 
guptall., the three Varmans, Nara, Vi&va and Bandhii, would have to 
be brought down nearly a centuvy, so that Bandhuvarman would Ije the 
immediate predecessor of Ya&odliannan (or Yasovarman), I am dis¬ 
posed to think, however, that it is really Kumaragnpta L who is I'eferrod 
to in that inscription, 

Tho metal of the seal has been tested by Dr. Scully of tho Calcutta 
Mint, Ilis analj^sis shows tliatnt consists of 

f « 


Copper 

Silver 

Gold 

Iron 


... 62.070 per cent. 
... 3(5.225 „ 

0.405 ,, 

... trace. ^ 


In spite of its whitish grey colour, therofoie, it is rather a copper than a 
silver seal. 

The weight and dimensions of tho seal have been determined by tho 

(£. e., between G. S. 15G atid 101 or A. D. 475 and 510), with which tho data of tho 
joint-grant (i. e,, the 19th day of the inoiitli Kiirttik:!, in the Mahd-Magha Samvatsara) 
can bo made to harmoniye, aro G. S. ISO and 201 or A. 1). 508 and 620. If this is 
BO, tho date of the joint-grant is pr.icUcally certain ; it is either A. D. 508-9 or A. D. 
620-21, whether Hioso years bo stated in terms ef tho Gupta Samvat (180 or*201) or 
in terms of tho Kalachuri Samvat (2C0 and 272). Upon tlio^e premises, there aro 
tUeso two nltoriijitivos: if wo accept the year A. D. 218-19 (or 249-50) as tho 

Kalachuri epoch, tho known period of S'arvanatha begins with Kalachuri Samvat 
193, equivalent to A. D. 441-12, and ho must have reigned not loss than 67 years, 
to bring him down to A. D. 508 (= K. S. 2G0 or G. S. 189) to join Uastin in the 
issue of tlio grant; and ho must have reigned even 79 years, to bring him down to 
A. D. 520 (— K. S, 272 or G. S. 201), if tho latter bo tlio year of tho joint-grant. 
Neither of these two cases will bo considered admissible if, as Mr. Fleet 

BUggosts, the Kalachuri epoch bo placed about 25 years later, say A. D. 473-74, the 
beginning of S'arvauatlia’s known period will bo A. D. 4G6-G7, and he must have 
reigned either 42 or 54 years, according as wo place the joint-grant in A. D. 508 or 
in A, D. 520 Kithor of those two latter cases is possible, especially tlie former, requir¬ 
ing a rule of (at least) 42 years. But there is no real cvidonco whatever for tho assign¬ 
ment of tho Kalachuri epoch to'tho year A, D. 473-74 or thereabouts. The result 
is, that tho probability of tlio Uchchakab>a grants being dated in years of the 
Knlachoi'i era appears to be nil. My promises^may bo founded on a misunderstand¬ 
ing ; if BO, Mr Fleet will bo able to explain 'the real facts of tho ease. But I thought 
it well to state my doubts, which may have occurred to others beside myself. 

* Soo Fleet, in Ce/'pus Inscr, lad., Vol. Ill, p. 79. 
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Omco-Boman Influence on the Oivihzalion of Ancient India -^By Vii^ENy 
A. SuiiH, Bengal Gioil Service, {With several Plates,) 

SecHofvL iNXRODUCriON. 

When the wearied veterans of '* the great Emafchian conqueror ”, 
laden with plunder and sated with conquest, refused to cross the 
Hyphasis and to try the fortune of war in the valley of the Ganges, the 
exclusive, conservative East won a victory over the intruding, progws- *, 
sive West, which most have appeared to the actors en the scene as final ' 
and decisive. 

But it was neither final nor decisive, for, though the Obstacles op¬ 
posed by hostile man and nature eould atop the onward maiMh of ^she 
Macedonian phalanx, nothing could arrest the sure and world-wide 
progress of the ideas and culture, which constituted the real strength of 
Hellas and were but rudely expressed by^ the disciplined ari'ay of 
Ale^tander’s armies.' 

India has not willingly sought the treasures of foreign wisdom, and, 
guarded by hor encircliug seas add ^ountaius, she has tried, throug^hout 
the long course of ages, to work out her own salvation. She has tried, 
but has not snooeeded, Agaip and again, both before and after Alexan¬ 
der, the barriers have been broken through, and her children, who would 
0 
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fain believe that all light comes from the east, have been compelled to 
admit the rays of the western sun. 

In the dim mist of prehistoric ages we can discern faint indications 
that India, in common with all regions of Asiatic and European civiliza¬ 
tion, drew supplies from those stores of Egyptian, Assyrian and Baby¬ 
lonian antique lore, which were, so fai; as we know or probably ever can 
know, the ultimate sources of the knowledge which distinguishes civi¬ 
lized man from the savage. 

The history of those long past times is lost, and, save perhaps in 
some faintly sketched and dubious outlines, can never be recovered. 

The Indian expedition of Alexander the Great in B. 0. 327—326* 
was, so far as our dohnite knowledge extends, the first occasion of close, 
conscious contact between East and West. The arms of the conqueror, 
it is true, subdued no moi'O than a mere corner of India, and that only 
for a moment, but the Hellenic culture, to the diffusion of which Alexan¬ 
der devoted attention, as great as that bestowed by him on his material 
conquests, long survived his transitory empire in Asia, and, even in 
secluded India, made its presence felt in many and different directions. 

I shall not attempt to penetrate the thick darkness which conceals 
the relations between India and the western world in the ages before 
Alexander, but propose to consider the kind and degree of post-Alexan¬ 
drian influence on the ancient civilization of India, and to invite my , 
readers^ attention to an obscure and little known chapter in the ever- 
interesting history of Greek ideas. 

The working of these ideas on Indian soil, although discernible in 
the fields of religion, poetry, science and philosophy, is most obvious in 
the domain of architecture and plastic art, and I shall devote the greater 
part of this essay to the consideration of Indo-Hellenic architecture and 
sculpture. 

No Indian example in stone either of architecture or sculpture, ear¬ 
lier than the reign of ASoka (ctrea B. C. 260—223), has yet been dis¬ 
covered, and the well-known theory of Mr. Pergusson, that the sudden 
introduction of the use of stone instead of wood for the purposes both of 
architecture and sculpture in India was the result of communication 
between the empire of Alexander and his successora, and that of the 
Mauryau dynasty of Chandra Gupta and Aioka, i^, in my opinion, cer¬ 
tainly correct. The change from wood to stone indubitably took place, 
and no other explanation has ever been suggested. 

1 shall not, however, now discuss Mr, Fergusson’s theory, but shall 
proceed to examine particular oases of undoubted and inoontestable 
Hellenistic, including Boman, infiuenoe on the Indian developmenl of 
the arts of architecture and sculpture. 
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A brief difloossion of the more prominent effects of the contact 
betvfreen the Graco-Roman and Indian civilizations on other depart¬ 
ments of human activity in India will follow, and will enable the reader 
to form a conception as a whole of the impression made by the West 
upon the East during a period of seven or eight centuries. That im¬ 
pression was not sufficiently deep Jbo stamp Indian art, literature and 
science with an obviously European character, although it^was much 
deeper than is commonly supposed. 

Section IL Indo-Hellbhio Arohitbctubb. 

• ■» 

The style of architecture, appropriately named Indo-Persian by Sir 
Alexander Cunningham, and obviously derived from that employed in 
the Aoheemenian palaces of Susa and Persepolis, was extensively used 
throughout Northern and Western India for several centuries both 
before and after the Christian era. With this style of western, though 
not Hellenic, origin the history of Indian architecture begins. It would 
be more strictly accurate to say that with this style thfe history of Indian 
architectural decoration begins, for no bhildinga in it exist, and we know 
its character only from pillars and miniatui'e representations in sculp¬ 
tured reliefs. 

The pillars are characterized by “ a bell-shaped lower capital, sur¬ 
mounted by an upper member formed of recumbent animals, back to 
back.”* The series of examples in Northern India, of pillars more or less 
fully corresponding to this definition, begins with the monoliths of Ai^oka 
(circa B. C. 250), and ends with the pillar of Budha Gupta at Erai^ in the 
Sagar District of the Central Provinces, which bears an inscription 
dated in the year A. D. 485.t The caves of Western India offer examples 
apparently rather later, and specimens of intermediate dates have been 
found at Bhdrhut, Buddha Qay&, S^nchi, and MathurA, as well as, 

in the GAndhAra or Ydsufzai country. But there is no evidence as yet 
forthcoming that Indo-Persian pillars were used structurally in GAndhA- 
ra. In mipiature, as architectural decorations, they were a favourite 
ornament in that region. 

The Indo-Persiau pillar underwent gradual modifications in India 

Proper, with which I am not at present concerned. On the north-west 

frontier of India, that is to say, in the western districts of the PanjAb, 

in the valley of the Kabul Biver, including GAndhAm or the Ydsnfzai 

country, and in KAsbmir, it was supplanted by pillars imitated from 

1 

* Cunningham, Archmol. Bep,, Vol. V, p. [For a convenient synopsia of 
Bp^pnen pillars of the Persian, Indo-Persian, Indo-^^llenio (Corinthian) and Indo- 
Domi styles, see tbtd , Plates XXVII, and XLV to L. 

t All the Gnpta dates are determined in Mr. Fleet’s work on the Gupta In- 
ctiptiong, Corpus Xnacrip. Xndtcarum, Vol. HI. 
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Greek models. Isolated examples of Iiido-Hellenic jiillars probably 
existed in other regions also, associated with the apeoimens of Hellenized 
Bculptare which occur at Mathurd and some other localities remote from 
the Panj^b frontier, but, as yet, none such have been disoovered, and, 
speaking generally, the Hydaspes or Jhelam river may be assigned as 
the eastern boundary of Indo-Hellenic* aichitectnral forms. 

The evidence does not, to my mind, warrant the use of the term 
“ Indo-Grecian styles of architecture,*' which is employed by Sir A. 
Cunningham. So far as I can perceive, the published plans of Indian 
buildings show no distinct traces of Greek ideas, and there is no evidence 
of the employment of the characteristic Greek pediment or entablatures. 
The known facts prove only that the Indians used, in buildings planned 
after their own fashion, pillars copied, with modifications, from Greek 
prototypes. 

In the outlying province of Kashmir and*the dependent region of 
the Salt Range a modified form of the Doric pillar was employed. The 
earliest example of the use of this form is found in the temple of the 
sun at Marta^di which was erected not earlier than A. D. 400, and 
perhaps should bo dated two or three centuries later. Temples in a 
style similar to that of Martagd appear to have continued to be erected 
in K&shmir down to the time of the Muhammadan conquest of the 
valley. They are characterized by trofoiled arches, and pyramidal roofs, 
and were frequently, if not always, built in the centre of shallow tanks. 
These peculiarities are in no wise Greek. The pillars undoubtedly, as 
Sir A. Cunningham observes, resemble the Grecian Doric in “ the great 
OYolo of the capital, and in the hollow flutes of the shaft.’* It is difficult 
to believe that the agreement in these respects between the Greek and 
Indian work is accidental, but it is also difficult to imagine the existence 
of a channel through which the Kashmirians borrowed the Doric form 
of pillar at a time when every other manifestation of Hellenic ideas had 
already disappeared, or was on the point of disappearing, from India. 

I cannot venture to deny the Greek origin of the semi-^oric pillars 
of the temples in Kashmir, although I am not satisfied that it is fully 
established. Even if it bo admitted, the admission is hardly sufficient 
to warrant the assertion that the Kashmirian buildings are examples of 
an Indo-Dorio style. Thq most that can be correftly affirmed is, that 
these buildings contain pillars which may fairly be described as Indo- 
Dorio. These Indo-Doric pillars, if there be indeed anything Doric 
about them, are never associated with Indo-Hellenio sculpture, or any¬ 
thing else which gives the slightest indication of Greek influence. 
The Kashmir style stands apart, and the study of it throws little light 
either on the history of Indiau architecture, or on that of the diffusion 
of Greek ideas. 1 sha11| therefore, exclude it from consideration, and 
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refer readers who may care for farther information on the subject to 
the discussion of it by Mr. Fergusson and Sir A. Cunninghanl, and to 
the fine series of plates prepared under the saperrision of Major Cole.* 

But, whether the pillars of the Kashmir temples be really derived 
from Doric prototypes or not, there is no doubt whatever that pillars, 
the designs of which are modifications of the Ionic and Corinthian types, 
were common on the north-west frontier of India daring the early cen¬ 
turies of the Christian era. 

These Greek architectural forms have as yet been found only in a 
very limited area, which may be convehiently referred to under the 
name of (l^&ndhdra.t 

The boundaries of the kingdom of G&ndfadra, as it existed in ancient 
times, are known with approximate accuracy. Hiuen Tsiang, who 
travelled between A. D. 629 and 645, describes the kingdom as extending 
about 166 miles (1000 li) from east to west, and 133 miles (800 li) from 
north to south, with the Indus as its eastern boundary. The great city 
of Purushapura, now known as Peshawar, was then jfche capital.J The 
earlier Chinese traveller, Pa Hian (Ai D. 400—406), assigns the same 
position to the kingdom of Gaudhdra, though he describes its boundaries 
with less particularity. § 

The region referred to by both Chinese pilgrims may be described 
in general terms as the lower valley of the Kabul river. It is very 
nearly identical with the territory to the north-east of Peshiwar, now 
inhabited by the Afghan clan, known as the Yiisufzai or Sons of Joseph, 
which comprises the independent hilly districts of Swat and Buhner, as 
well as the plain bounded on the east by the Indus, on the north by the 
hills, and on the south and west respectively by the Kabul and Swat 
rivers. This plain, which is attached to the Peshawar District, and ad¬ 
ministered by British officers, corresponds to the tract known to the 
Greeks as Peukeloaitis (Sanskrit Fushkaldwati)^ the capital of which 
occupied the site of the modern Hashtnagar, eighteen miles north of 
Peshdwar. || 

* Major Cole's book is entitled Uluntration.} of Ancient Buildings in Kdehmir^ 
(London, India Musonm, 1869}. His plates are good, bat his remarks on the datos 
of the bnildings illnstrated would have been better omitted. Mr. FergasBon discnss- 
es the style in his Sistory of Indian and Eastern Architecturet Sir A. Gunningham 
described it in the Journal, Asiatic Society, Bengal, for 1848, and recurs to the subject 
in ArchoBol. Reps,, Vol. V, pp. 84-90, Plates XXVI, XXVII j Vol. XIV, p. 36, PI. XV. 

t Sanskrit authority warrants either a long or short vowel in the first syllable 
of the name. 

$ Beal, Buddhist Records of the Western Wortd, Vol. T, p. 97. 

* § Fa Hian, Travels, Chapter X, in either BeaVs or Legge's translation. 

II Cunningham, Archmol. Rep., Vol. V, p. 1. Hashtnagar is described ibid,, 
Vol. II, p. 90, and Vol. XIX, pp. 96—110. 
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Strictly speaking, therefore, tho name Qindh^ra is applicable only 
to a small territory west of the Indus. 

But the great city of Tazila, (Takkliasil&, or Taksha^iU, the 
modem Sh&h ki Dheri), situated three marches, or about thirty miles, 
east of the Indus, was undoubtedly, in the time of Alexander the Great, 
the chief city on the north-western frontier of India, and must have been 
then, as it subsequently was in the reigns of Asoka and Kanishka, 
included in the dominions of the government which ruled Gandh&ra. 
Kanishka is expressly called the king of Gandhdra.* 

The vast Buddhist religious establishments at M&niky&la, about 
thirty miles south-east ■of Taxila, belonged to the same jarisdiotion, and 
at both places remains are found of that Indo-Hellenic school of art, 
which attained its chief development in Gandhdra west of the Indus. 
The name of Gdndhdra, as indicating an artistic and architectural 
province, may, therefore, be extended, as it was by Mr. Fergusson, so as 
to comprise the modern districts of Peshawar and Rdwalpindi, including 
Taxila and ManikyAla, as far east as the Hydaspes or Jhelam river. 
When speaking of the art of Gandhdra I must bo understood as employ¬ 
ing the name in its wider sense. 

The upper valley of the Kdbul river was full of Buddhist buildings, 
many of which have been explored by Masson and others, and was includ¬ 
ed in tho dominions of Kanishka and his successors. But, so far as the 
published accounts show, this region was only slightly affected by 
Hellenic influences, and it must, for the present at all events, be con¬ 
sidered as outside the artistic province of Gandhara. 

The Gandhara territory, the situation of which has thus been defined, 
was tbe pnncipal seat of Hellenic culture in India, and from one or other 
part of it nearly all the known examples of Indo-Hellenic art in its most 
characteristic forms have been obtained. Traces of Greek and Roman 
teaching may be detected in the remains at many localities in northern 
and western India, but nowhere with such distinctness as in the lower 
valley of the Kdbul river. The Gdndhara school of art obviously deserves, 
though it has not yet obtained, a place in the general history of Greek 
architecture and sculpture, aud this cannot be said of the other early 
Indian schools. 

At Bharhut, Sdnchi, Buddha Gaya, Ajanta, and Amardvati proofs 
may be given that the local style of ai*t was modifled by contact with 

* A fall account of the ruins of Taxila will be found in Cunningham, Archcsol, 
Rep.t Vol. II, pp. 112, seqq j Vol. V, pp. ^6, aeqq., and Vol. XIV, pp. 9, seqq. Fa 
Hian states that Dbarma Vardhana (or ViTardhana, as Dr. Legge writes the name), 
son of Aioka, ruled in Glindhdra, and, according to another legend, the stdpa in 
memory of A^ka's son Knn&la was situated south-east of Taxila, (Cunningham, 
ArchceoL Rep.^ Vol. 11, p. ,149.) 
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that of the weatern world, but the evidence does not lie upon the surface. 
In the remoinB of the buildings and sculptures of G&ndhdra the merest 
tyro can perceive at a glance that the style of art is in the main Greek 
or Boman, not Indian.* ^ 

* The principal references to published notices of the Gandhi school of art 
are as follows;— 

(1) Notes on some sculptures found in the District of VeshoAJoar, By B. C. Bayley. 
With several rude lithographs. (Journal As, Soc., Bengal, Vol. XXI (185:2), pp. 
606—611). The sculptures described in this paper were collected at Jam4lgafh( by 
Messrs. Lu^sden and Stokes, and were destroyed by the fire at the CrystaJ Palace. 

(2) Indian Antiquary, (Bombay), Vol. Ill, pp. 143, 169. 

(8) History of Indian and Eastern Architecture, By James Fergusson. 

(4) Deports of the Archosological Survey of India, Vol, V. By Sir A. Canning- 
ham. Volnme II of the same series gives information concerning Taxila. See also 
Vol. XIV, p. 31, PI. XIV. 

(6) Descriptive List of the Principal Buddhist Sculptures in the Lahore Museum, 
p. 11. This list, kindly supplied to me by the Curator, contains bnef particulars 
of 96 specimens, of which 32 are marked with an asterisk, as being either ** iii excep¬ 
tionally good preservation, or interesting from their subjects.** The list is signed by 
Sir A. Cunningham, but is not dated. Two spocimons are noted as coming from 
Sahri Bahlol, and one is stated to have been obtained in the fortress of B^^igat, 
but no other indication is given of the localities from which the sculptures were 
obtained. 

I have not been able to procure a ** Memorandum by Mr. Baden^Powell on the 
sculptures i/n the Lahore Museum,** which is referred to by Sir A. Cunningham, 
ArchcBol, Bep,, Vol. V, p. 66, note 1. 

(6) Catalogue and Handbook of the Archcsological Collections in the Indian 
Mttseum, By John Anderson, M. I)., F. B. S., etc. Part I, Calcutta, 1883. 201 
Indo-Hellenio objects are described, vist., 177 arranged under the heading Gindhira, 
18 under Peshdwar, two under Mathurk, and one each under Hazara, Kkbul, miscel¬ 
laneous, and Bihdr. 

(7) Metnorandum on Ancient Monuments in Eusufzai (sic). By Major Cole ; 
being part of the Second Report of the Cnrator of Ancient Monuments in India, pp. 
OXIV, eeqq* This dooument was separately reprinted at the Government Central 
Branch Press, Simla, 1883. It is illustrated by rough lithographic plates, compris¬ 
ing all the subjects subsequently treated by the heliogravure process, as well as by a 
map of the Ydsufzai country, and eleven other plans and sketches. 

(8) Preservation of National Monuments, India, Cfrceco-Buddhist Seulptv/rea from 
Tdsufzai. By Major H. H. Cole, B. B. Published by order of the Governor- 
General in Council for the office of Curator of Anoieqt Monuments in India. Large 
folio, p. 7, with 80 very fine heliogravure plates, 1885. 

(9) The Buddhist Stdpas of Amardvatl and Jaggayapeta, By James Bivgess, 
0.1. B., etc , Aroheeologioal Survey «of Southern India. Trdbner, London, 1887. 
This work does not describe the sonlpEares, but some good specimens of them are 
figured in woodcuts Nos. 1, 4f, 11, 14, 21, 23, 24, and 26, which are copied from the 
illustrated edition of Sir £. Arnold’s Light of Asia, 

(10) Alt- tmd Neu-Indiache Kunatgagenatdnde aua Profeaaor Leitnera jOngster 
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No indication of a knowledge of the Doric order of architecture can 
be detected in the remains of the buildings of G&ndh&ra, With two 
exceptions, the only Greek architectural form used is a modifioatioii of 
the Corinthian pillar and pilaster. 

The 'two exceptions both occur to the east of the Indus, outside 
the limits of Gandh4ra proper. 

On the site of Taxila Sir A. Cunningham disinterred the remains'of 
a Buddhist temple, the portico of which was supported on four massive 
sandstone pillars of the Ionic order. Similar, though smaller, ^pillars 
were found in the interior of the building. No part of the larger pillars 
was discovered, except' their bases. The mouldings of these bases are 
said to oorrespond exactly with those of the pure Attic base, as scan in 
the Brechtheum at Athens, the only difference being the greater projec¬ 
tion of the fillet below the upper torus in the Indian example. 

Portions of the shafts and capitals of the smaller pillars were found. 
The shafts are circular in section and plain. The capitals were made of 
nodular limestone,^ and appear to have been plastered and gilded. They 
agree generally in form with Greek, not Roman, models, but arc ruder 
aud more primitive in style, and are specially distinguished from all 


Sammlung^ ausgestellt in K. K. Osterr. Museum fiir Kunst und Industrie, Stubeu* 
ring 6. Verlug des K. K. Osterr, Museum's Wien, 1883. 

The specimens of the Gdndhara school of art preserved in museums are very 
numerous. The principal collection is that in the Lahore Museum. It is very 
extensive, numbering many hundred objects, but seems to be badly arranged. I 
have not seen it. Tho oolleotion next in importanc^is that in the Indian Museum, 
Calcutta. Dr. Anderson's carefully compiled Catalogue gives a good idea of its con¬ 
tents. Major Cole intended to send spare specimens to the museums at Bombay, 
Madras, and some other places, which were, 1 suppose, sent. 

In London the best collection, though not an extensive one, is that which ocon* 
pies cases Nos 1—7 in the Asiatic Saloon of the British Museum. The South Ken¬ 
sington oollection is officially described as comprising 24 sculptures in stone, and 49 
plaster casts from originals in the Lahore Mnsenm, presented by Sir B. Bgerton in 
1882. When 1 examined the specimens in 1888, they were exhibited partly in a glass 
case, partly on a detached screen, and the rest on a wall screen. Dr. Leitner’s 
collection at Woking oomprises some original soolptures and a considerable number 
of oasts from the works in the Lahore Museum. It is described in the printed 
Oatalogae above cited. , 

The Museum at Vienna contains some specimens presented by Dr. Leitner, and 
many examples of the work of the school are believed to exist in private hands both 
in Knrope and India. Sir A. Cnnningbam jKifisesses a valuable series of photographs 
of the more remarkable sonlptures. Mr. Kipling, Onrator of the Lahore Mnsenm, 
informs me that he intends to arrange for the publication of a set of photographs of 
Indo-Hellenio art. The speoimens in the possession of Mr. L, White King, B. 0. S, 
willJbe notioed subsequently. 
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* 

known Greek examplea by the teoessive weight and height of the 
abacus,* * 

The employment of stucco to conceal the roughness pf the limestone 
and to facilitate the execution of the moulding reminds us of the teni^ple 
of Fortune Virih'sat Rome, where the same expedient was used to com¬ 
plete the decorative work on Ionic capitals made of rugged travertine.f 
Sir A. Cunningham subsequently discovei’ed among the ruins of 
Taxila in another temple the bases and portions of the drutns of two 
Ionic pillars, differing slightly in detail from those above described. J 
These two buildings are the only known examples of the use of the 
Ionic forrd of pillar in India. • ^ * 

The rude style of the capitals in the building first discovered—the 
only ones yet found—might suggest the fancy that the Taxilan temples 
^ preserve specimens of the primitive Ionic order in its Asiatic form, 
before it was developed by Greek skill. But the evidence of the com¬ 
paratively late date of the temple adorned hj these rude capitals is too 
clear to allow indulgence in such a notion. The bpilding cannot, ap¬ 
parently, be earlier than B. 0. 20 or 3Q, the approximate date of king 
Azea, twelve of whose coins were lifted out by Sir A. Cunningham with 
his own hand from their undisturbed resting place below the floor of the 
sanctum, and under the corner of a platform which had supported a 
number of plaster Buddhist statues.§ The date of the temple may 
therefore be assigned roughly to the beginning of the Christian era, at 
which time, it need not be said, the Ionic order had long been fully 
developed. The question of date will be considered more fully in a later 
section, • 

The Taxilan temples with Ionic pillars were, like all the known 

examples of Indo-Hellenic architecture, dedicated to the service of the 

Buddhist religion. Sir A. Cunningham gives a plan of the one first 

discovered, from which it appears that the whole edifice was 91 feet 

long by 64 feet broad, standing on a platform, which projected about 15 

feet beyond the walls on all sides except the east, forming a terrace 

adorned with plaster statues. It is supposed that this terrace was roofed 

in as a oloister. The entrance was on the east, in the centre of one of 

the larger sides, through a portico supported on four Ionic columns. 

This portico led into an entrance hall, 39^ feet long from north to south, 

by 15| feet broad from east to west. The sanctum or cella of the 

temple lay behind this, with a length of 79 feet from north to south, 

\ • 

* Canaingham, Arehaol, Vol. 11, p. 129; Yol. V, pp. 69,190. 
t Born, Roman Literature and Art, p. 204. 
t Canfungham, Arckaol. Rep,, Vol. XIV, p. 1^, FI. YIl, 
f Oanninghaia, ibid., Vol. V, pp 72,190. 

P 
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and a breadth of 23| feet from east to west. This room, except at the 
wide doorway, was surrounded by a bench 4 feet 8^ indhes broad, and 2 
feet high, which supported plaster statues of Buddha, with his hands 
either resting on his lap or raised in the ai/titude of teaching. It is 
" remarkable that the hair of these figures was rendered by the conven¬ 
tional curls, which are so commonly associated in later times with 
Buddhist aud Jain art. Unluckily no drawings or photographs of these 
plaster figures have been published, and it is impossible to say whether 
they were coeval with the Ionic pillars or not. I should not have ex¬ 
pected to find plaster statues at the beginning of the Christian era, and 
1 suspedt that the images are of considerably later date than the pillars. 

Sir A. Cunningham believes that the roof was constructed mainly 
of wood, and that the chambers were lighted by windows in the upper 
part of the walls, which projected above the roof of the surrounding * 
cloister. He conjectures that the four porticq pillars “ must have been 
intended to support a vaulted roof presenting a pointed arch gable to 
the front, as in the smaller chapels across the Indus.” A small room, 
20 feet inch long by 15| feet, broad, communicated with each end of 
the entrance hall. 

The reader will not fail to observe that the plan and elevation of 
this temple have little in common with those of Greek temples. 

I agree with Sir A. Cunningham and Mr. Fergussou in regarding 
the buildings with Ionic pillars at Taxila as tho oldest architectural 
remains yet discovered in the Gandhi ra province, and I shall subsequent¬ 
ly attempt to show that a considerable interval separates them from the 
numerous edifices characterized by a lavish u|p of Corinthian pillars and 
pilasters. 

The fact that the Corinthian pillars and pilasters were used, much 
in the same way as they are in many modern European buildings, for 
decorative purposes applied to buildings of native design, and not as 
members of an “order” in the technical sense, is clearly proved by 
the manner in which Indo-Persian and Indo-Corinthian forms are 
employed together. No styles can be more diverse than these, and yet 
the Gandh4ra architects felt no scruples about employing them both in 
the one building, or even in the one sculpture. The first plate in Major 
Cole’s set of beautiful heliogravures affords a good illustration of this 
purely decorative use of two diverse styles. The subject of the plate is 
an alto-rilievo of the seated Buddha embellished by numerous minor 
figures and architectural decorations^ The latter chiefly consist of conji- 
binations of Indo-Persian pillars with plain “ Buddhist railings ” and 
ogee-shaped fa 9 ades, while the pilasters at the lower comers of the slab 
have acanthus leaf capitals in the Indo-Corinthian style* This sculpture 
was probably executed in the third century A. D. 
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Although there is no reason to suppose that the G-indh&ra buildings 
adorned with Corinthian pillars were Greek or Roman in plan or elova* 
tioD, the remains e:rcayated, especially those at Jam41garhi, prove that 
such pillars, both circular and square in section, were used for structural 
support, as well as for sculptural decoration. 

No piece of Corintlyan shaft {^las yet been discovered. The testi¬ 
mony of the sculptures is not conclusive, but, so far as we can judge 
from the miniature pillars and pilasters in the reliefs, the shafts were 
plain, not duted. 

The incomplete lower parts of the babes of two structural pillars 
have been found, and a comparison of their dimenmoiis with those of the 
pillars in the famous choragio monument of Lysicrates at Athens (B. 0. 
334) has satisfied Sir A. Cunningham that the Indian examples differ 
from the Greek standard “ solely in giving an inward slope to the per¬ 
pendicular narrow fillet which separates the scotia and torus. 

In both the Indian examples it will also be observed that the torus, 
or round projecting moulding, is thickly foliated, like that of most of 
the Corinthian bases. Of the upper part*of the base not oven a fragment 
bas yet been found; and the representations in the bas-reliefs do not 
offer any assistance, as they show only one large and one small torus, 
separated by au astragal, and altogether want the deeply marked scotia 
which forms the leading characteristic of the Corinthian base, and which 
is carefully preserved in both of the fall-sized Indian specimens.” 

The foliation referred to is not found on the bases of the pillars of 
the monument of Lysicrates, and is, I think, purely Roman decoration. 
I shall subsequently give^easous for dating the Gandhara pillars be¬ 
tween A. D. 250 and 350, and for holding that all the Indian buildings 
adorned with Corinthian pillars were constructed under the iufluence of 
Roman art. The remains of structural Indo-Ooriutliiaa capitals, found 
chiefly at JamAlgarhi and Takbt-i-Balii, are numerous, but unfortunately 
are never perfect, owing to the brittleness of the clay slate in which they 
were carved, and to the practice of constructing each capital from many 
pieces bound together by iron cramps. The lower portion of the larger 
capitals, some of which measure about three feet in diameter, was made 
in from two to foui pieces; the upper portion always consisted of four 
segments. 

The British Museum possesses some fine examples of these capitals 
collected by Sir A. Cunningham at Jamdlga^hi, and smaller specimens 
may be sten in the collection at South Kensington. Others are preserved 
in the Indian Museum, Calcutta, and in the Lahore Museum.* 

* Plates XLVII—L of Ganningham's Arch(BoL Bep.^ Vol, V, are devoted to the 
illustration of Indo-Corinthian pillars. The restoration of elephants on the top of a 
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Sir A. Cunningham, who was unwilling to recognize Roman in¬ 
fluence on the art of Qandh4ra, con^iares the Indo-Gdrinthian capitals 
with those of “ the pure Corinthian order of Greece ” as follows:— 

The chief points of similarity are:— 

1st. The three rows of acanthus leaves, eight in each row, which 
are arranged round the drum or bell of the capital. 

2Dd, The broad, but not deep, volutes at the four corners. 

3rd. The four pointed abacus with a curved recess in the middle 
of each side. 

The most marked points df difference are the following t— 

IsJ. The wide spread of the abacus, which is equal *o*2i heights 
of the whole capital, that of the Greek examples being little moie than 
height. 

2nd. The retention of the points at the four corners of the abacus, 
which in all the Greek examples have been cut off. 

3rd. The insertion of a fourth row of acanthus leaves which is 
projected forwardr to the line joining the horns of the abacus. The 
abacus is thus formed from a square having a curved recess on each side 
of the central projection. 

4th. The placing of flowers on the abacus which are supported on 
twisted stems springing from the roots of the volutes. In a single 
instance fabulous animals are added to the flowers on the horns of the 
abacus. 

5th. The insertion of human figures amongst the acanthus leaves, 
whose overhanging tufts form canopies for the figures.” 

I have quoted this passage in full, not because 1 attach much value 
to the comparison made in it, but because it gives an authoritative 
description of the characteristic features of the Tndo-Corinthian capitals. 
Sir A. Cunningham cannot help admitting the resemblance between 
those specimens which exhibit human figures among the foliage and 
Roman capitals found in the ruins of the baths of Caracalla, but avoids 
the natural conclusion, and boldly declares that, if the design for these 
capitals with human figures was suggested by any earlier works, “ the 
suggestion must have come from the creative Greeks of Ariana, and not 
from the imitative Romans.”* On the ofcher hand, I am fully convinced, 
as I shall try presently to prove, that the design in question did come 
** from the imitative Romans,” and that the art of 64ndhara is essen- 

oapital shown in PI. XLYIll is oonjeotnral^ and not supported by adequate evidenoe. 
Two of the Jam&lgarM capitals are figured in Fergusson’s Sistory of Indian and 
JEoitem Architecturot and a rough sketch of one specimen from the same place is 
glTen in Indian Antiquaryt Yol. Ill, p. 142. 

* Oonningham, Arch<xol. Rep.f Yol. Y, pp. 192—124. 
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tially Bomaa in style. The Jamal^afhi carvings date, I believe, from 
about the middlb of the third century A. D., and can be usefully com¬ 
pared in detail only with the similar w^ork in contemporary, or nearly 
contemporary, Roman buildings. It is waste of trouble to make elabo¬ 
rate comparison of their details with those of the monument of Lysi- 
crates, which was erected about six hundred years previously, but I am 
not sufficiently acquainfed with the minutiae of architectural cnticism 
to pursue the subject further, and must leave to others the task of 
accurately verifying the various differences and resemblances between 
the Indo-Oorinthian and Romano-Corinthian styles. Probably, how¬ 
ever, the "task would not justify the labour bestowed upon itf If the 
Roman origin of the Indo-Corinthian style be admitted, very minute 
study of variations in detail may be deemed superduous, great variation 
in the embellishment of Corinthian capitals being everywhere allowed 
and practised. 

Section III, 

The G/NDHjfBA or PeshXwab School of Sculpture Described. 

A specimen of sculpture, apparently Indo-Hellenio in style, and 
closely related to the work of the G4ndhfira school, was disoovei*ed at 
Kabul in 1833,* but the first distinct announcement of the existence of 
a school of Hellenic art in India was made in 1836 by James Prinsep, 
the founder of scientific Indian archseology, who published in that year 
at Calcutta a description, illustrated by rude plates, of the so-called 
Silenua group procured by Colonel Stacy at MathurA This group, 
though undoubtedly Indo-Hellenio in style, is not the work of the 
Gdndhara school. It will be discussed in the next following section. 

The ruins of the monastery at Jam^lgarhi, north-east of Peshawar, 
were discovered by Sir A. Cunningham in 184i8, but he did not publish 
any account of his discovery till many years later. 

The first published account of the G£ndh£ra sculptures is that 
written by the late Sir B. C. Bayley, who printed in the Journal of the 
Asiatic Society of Bengal for the year 1852 an account, illustrated by 

• Journal Society of Bengalf Vol. Ill, p. 362, PI, XXVI, fig. 1 ; 

Anderson's Part I, p. 261 (K. 1). The sculpture is oironlar, 15J Inches 

in diameter, and represents the seated meditating B;[iddha with flames proceeding 
from his shoulders, and* snrroanded by subordinate figures. It was discovered in 
November, 1833, in mins two miles south-east of the city of Kllbnl, enclosed in a 
large and beautifully roofed square masonry cell, “ handsomely gilt, and coloured 
by lapis lazuli, which is found in considerable quantities in the mines of BadakshAn, 
twelve days’ journey from KAbul.** Lapis lazuli has also been found on the site of 
Tazila, and at Baoti Fihd in the BAwalpindf District. (Ounningham, Arehaol, Bep., 
Vol II, pp. 117,141). 
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the roughest possible sketches, of some remarkable sculptures found 
at Jamalgaflu, The works, thus imperfectly illastiated, were subse¬ 
quently brought to England, and exhibited in the Crystal Palace, where 
they were destroyed by the disastrous fire which also consumed Major 
GillVcopies of the paintings on the walls and ceilings of the Aja^ta 
caves. , 

Prinsep*s and Bayley’s description of the works of Indo-Greek 
sculptors failed to attract general attention, probably owing to the 
exti'ome rudeness of the illustrative plates. Dr. Leitnor, who brought to 
Europe in 1870 a considerable cMlectiou of works of art, to which he 
gave the name of Graaco-Buddhist, is entitled to the credit of being the 
first to interest the learned world in the existence of a school of Indo- 
Hellenic architecture and sculptare. 

Though the Greek influence on the style of the works exhibited by 
Dr. Leitner, and on the many similar objects since discovered, is now 
universally admitted, it is remarkable that, so late as the year 1875, at 
least one writer of .repute denied its existence. 

“ It has become a fashion recently,” wrote the late Mr. W. Vaux, 
F. R. S., “ to extend a Greek influence to districts east of Bactria, for 
which I venture to think there is really but little evidence. -Thus, we 
are told that certain Buddhistic figures, chiefly in slate, procured by 
Dr, Leitner and others to the north-east of Peshawar, exhibit on them 
manifest traces of Greek art. I am sorry to say that T cannot perceive 
anything of the kind.*** 

The Greek influence on the Gandhara sculptures, which Mr. Vaux 
could not perceive, is so obvious to other critics, that a formal refutation 
o£ his ill-founded scepticism would now be superfluous. Professor Cur¬ 
tins has rightly observed that the discoveries of Dr. Leitner, Sir A, 
Cunningham, and other explorers in the Kdbul valley, “open a new 
page in the history of Gi*eek art.”t 

The new page thus opened has as yet been little read, and I ven¬ 
ture to hope that the following description of a few of the most note¬ 
worthy examples of Indo-Hellenic art, and discussion of the sources 
from which it was derived, may attract both classical and Oriental 
scholars to the further exploration of a field hitherto very imperfectly 
worked. 

The present section will be devoted to the description of some of 
the more remarkable and characteristic specimens of the work of the 

4 

• N'umismatic OhronicUj Vol XV, N. S., p. 12, note. . 

t Ahhandhwg Uher die Griechische Kunst, as quoted in Dr. LeitnoPs Gatalogae. 
I befieve the paper was published in the Arcko^ologiache Zeitung for 1876, but I 
bare not seen it. 
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verj prolific sculptors belonging to tbe G&ndh&ra school. The chrono¬ 
logy and artistic^ relations of the school will be separately discussed in a 
subsequent section i at present I shall refer only very briefl.y to these 
topics. 

The oldest known example of Indo-Hellenic sculpture in the Qmijab 
probably is the statuette in purely Greek style of Pallas Ath6u4, the 
original of which is in the Lahore Museum. Dr. Leitner has a good 
cast of this work in his museum at Woking, and Sir A. Cunningham 
possesses a photograph of it. It is shown in Plate VII. 

The attitude of the goddess is that represented on certain coins of 
Azes, which show her helmeted, standing, facing front, crowning herself 
with her right hand, and holding in *^her left hand a f||^ar obliquely 
across her body. The goddess of the coins cari'ies a shield also on her 
left arm, bnt the statuette is imperfect, and the shield has been lost.* 

The close relation of this sculpture to the coins of Azes proves that 
it must be approximately contemporary with that prince, that is to say, 
that it dates from the beginning of the Christian era^ or possibly a few 
years earlier. It therefore belongs to the same period as do the Ionic 
pillars of the laxilan temples. The statuette is said to have been found 
somewhere in the Yusufzai country, but the exact locality where it was 
discovered does not seem to be known. 

I shall explain subsequently my reasons for thinking that this 
statuette of Pallas is a relic of Indo-Hellenio sculpture properly so called, 
as distinguished from the Indo-Roman school to which all, or almost all, 
the other examples of Gandh&ra art belong. 

The effigy of the virgin goddess of Athens cannot be certainly 
connected with any Indian I'eligious system, and we cannot say whether 
the statuette above described formed part of the decoration of a Bud¬ 
dhist temple or not. But in all probability it did, for every specimen 
of Indo-Hellenic sculpture from Gandhara, the find-spot of which is 
known, belonged to a Buddhist building of one sort or another. 

Most of tbe sculptures are evidently Buddhist in subject, bat some 
of them, notably the figures supposed to represent kings, deal with 
secular subjects, though used ^ decorate edifices consecrated to the 
service of religion. 

• * 

• Gaidner, Catalogue of Coins of Greek Kings of Bactria and India, Plate 
XYllI, 4. Cunningham, in his DesGriptive List (No. 21), observes, ** The lower right 
arm, which probably bore the esgis with the head of Mednsa, has been lost.*' This 
remark is evidently erroneous. The goddess on the coins carries, as might be 
expected, the shield on her left arm, and grasps the spear with her left hand. Her 
right arm is raised, with the hand to her head, as for the purpose of crowning 
herself. 
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Dr. Leitner and Sir A. Cunningham both consider that the most 
Btrikingr piece in the extensive collection at the Lahore Museum is the 
figure of a throned king, resting his left foot on a footstool, and grasping 
a spear in his left hand. See Plate VIII. The upper part of the body 
is nnjjced, the head-dress is rich, and the squarely cut eyes are remarkably 
prominent. The work is in good preservation, the right arm alone being 
wanting. The king’s attitude is easy, his expression is dignified, and the 
outlines of his figure are boldly drawn. Small figures, which have been 
conjectured to represent conquered aborigines, are attached to the right 
and left. The identity of the*attitude of the principal figure of this fine 
group A^ith the attitude of the Indo-Scythian kings as shown on their 
coins naturaM^ suggests that the sculpture represents one*of these 
sovereigns. I do not know where the sculpture was found.* 

Sir A. Cunningham found at Jamdlgarhi fifteen or sixteen statues, 
some seated, and some standing, which he supposes to be those of kings, 
and observes that “ these royal statues are known by their moustaches, 
and the numeroua«strings of gems worked into their head-dresses. The 
arrangement of the hair is different in each separate specimen, and, as 
the features also differ, there seems little doubt that they are portrait 

statues.”t 

In the case of one statue in the Lahore Museum, (Wo 6 of Descrip- 
ive List, and Wo. 63 of Dr. Leitner’s Catalogue), which Professor Cur- 
tius compares with the Greek ideal typo of Apollo, the royal character 
of the person portrayed is nnmistakeably indicated by the presence of 
the regal fillet, the ends of which fl.oat loosely behind his head, in the 
same way as they are shown on the coins of Greek princes both of 
Europe and Asia. 

It is hardly possible that all these so-called royal statues can be 
intended as ideal representations of Buddha as Prince Siddbiirtha, 
before be adopted the religious life, though some of them probably 
should be so interpreted. Mr. Fergusson suggested that they should 
regarded as images of Buddhist saints, and the presence of the nimbus 
behind the head in many cases suppoits this suggestion, j; 

The presence or absence of moustaches proves nothing, for Buddha 
is frequently represented as wearing moustaches in«the works of the 
G&ndhara school. If the images in question were portrait statues, as 
suggested by Sir A Cunningham, they Vould probably be insoribed. 
It seems hardly credible that sculptors would execute numerous por¬ 
traits of Kanishka and other kings without taking the trouble of indi- 

* Conningham, Descriptive Lietf No 2; Leitner, Catalogue, No. 78. 

f Cunningham, A't^haeol* Rep., Vol. Y, pp. 197, 202. 

X Hsetory of Indian and Saate^'n Architecture, p. 179. 
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eating for whom the portraits were intended. I think it more likelj 
that these so-called royal figures are not portraits of individuals, but 
that they are ideal representations, in some oases of kings, and in some 
oases of saints. 

The museums in London and Calcutta possess several examples of 
sculptures of this class. Two from the upper monastery at Nuttu are 
depicted in Major Cole’s heliogravure plates Nos. 24 and 25. The 
statue or statuette shown in the latter plate represents a man of dwarf¬ 
ish figure, standing, as if preaching, with a nimbus behind his head. 
The legs are thick and badly executed, afid the work seems to me to be 
of comparatively late date, probably subsequent to A. D. 30(J. This 
figure, iff* spite of the ornaments and moustaches, appears intended to 
represent a preaching saint rather than a king. 

The works above described were all, so far as is known, associated 
with Buddhist buildings, Uiough in themselves not obviously Buddhist 
in subject. I shall now proceed to describe sculptures, the subjects of 
which are taken from the rich stores of Buddhist mythology. 

The birth-scene of Gautama, or Prince Siddhdrtha, who in after 
days won the honourable tillo of the Buddha, or the Enlightened, is a 
favourite subject with Buddhist artists, and recurs in their Avorks almost 
as frequently as representations of the Nativity are met with in Chiis- 
tian art. 

Sir A. Cunningham, in the catalogue of sculptures excavated, 
chiefly at Jamdlgafhi, under his supervision, enumcrate|( four examples 
of this favourite subject, two of which are now in the Indian Museum, 
(^G,land2)** See Plato IX, fig. 1. Major Cole gives a plate of a 
tolerably well-preserved specimen discovered at tho upper mouastery of 
Nuttu during subsequent explorations in the Ydsufzai country.t 

According to Buddhist belief, Mdyd Devi, tho Buddhist Madonna, 
was standing under a sal tree, when she gave birth to the holy infant, 
who sprang from, her right side, and was received in a golden net’ by 
Brahma, attended by the devaa^ or angels. This legend appears to be, 
like the sculptures which express it, descended from a Greek original. 
Mr. Beal has pointed out that, in several respects, it closely resembles 
tlJe Greek myth of the birth of ApOllo in Delos. J 

The details of the scene vary considerably in different sculptures, 
but the traditional grouping of tho principal figures is never materially 
changed. The description of one specimen will, therefore, suffice for all. 

• Dr. Anderson’s Gatalogu&t Part I, pp. 199, 202. 

t Seven examples of soulpturoa of tho nativity of Bnddha preserved in tho 
Lahore Museum are enumerated in Cunningham’s Descriptive List, which, as usual, 
gives no indication of the localities where they were discovered. 

t IiMian Antiquary, Yo^lX, p. 68. 

Q 
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On the slab photographed by Major Cole (Plate 11) M^y4 is shown, 
standing, facing the spectator, with her head slightly inclined, and the 
weight of her body thrown on the right foot. Her left leg is crossed in 
front, with the toes resting lightly on the ground. In her right hand 
she grasps a branch of the over-shadowing tree, and her left arm is 
thrown round the neck of her half-sistpr PrajApati, who supports her. 
The figure of the sister is turned in a singularly awkward posture, so as 
to show most of her back.* The infant Buddha, springing with out¬ 
stretched arms from his mother’s side, is recognizable, though much 
mutilated; the figure of BrahifiA is almost completely destroyed. The 
other attendants, who 'are introduced in some examples, are here want¬ 
ing. A harp in the upper corner of the composition inditfktes the 
heavenly music which heralded the advent of him whose mission it was 
to still the discords of millions of human hearts. 

In this work the pose of MayA is tolorably«graceful, her figure is free 
from the usual Indian exaggeration, and her expression, in conformity 
with the belief that the Buddha cost his mother none of the pangs of 
travail, is perfectly calm. Her hair is richly braided, and arranged in 
the form of a crown or tiara. 

A very finely executed statuette of MAya Devi, standing alone, which 
was obtained at the same monastery, (Oo?e, Plate lb, figure 2), shows her 
in nearly the same attitude as in the birth scene, holding above her head 
the branch of a conventional tree, more or less resembling a palm. 

The drapei^y of this figure is specially elegant. The principal gar¬ 
ment is a tunic (chiton) reaching to the knees, and confined at the 
waist, by a rich girdle of four strings, adorned with clasp and vine-leaf 
pendant. A scarf is thrown lightly over the shoulders, and the legs are 
clad in loosely fitting trousers of thin material The dress of MayA in 
the nativity group is simpler, and consists of an inner tunic or vest, and 
a robe wound gracefully round the body, and looped up at the waist. 

Single figures like that above described arc not uncommon. The 
slight variations in di:^erent examples indicate that they were arranged 
in pairs.f 

Religious artists found in the deathbed of Buddha a subject scarce¬ 
ly less fascinating than the scene of his birth.| 

* See Tpost, for a parallel from the Catacombs. 

t So, 4 t Cave XX, Ajai}^d. ** Cave XX is a small Yihara with two pillars and 
two pilasters in front of the verandah. One pillar is broken, bnt on each side of 
the capitals there is a pretty statuette of« a female under a canopy of foliage.’’ 
(Burgess, Notes on the Bauddha Boch^Tem'pUs of Ajantd, being No, 9, Archceol, Survey 
of W. India, Bombay, 1879). This valuable book is out of print. 

X Tho Descriptive List mentions only one example of this subject in the Lahore 
Museum, but the collection there probably includes other specimens. The Indian 
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According to the Buddhist scriptures, he passed away at the age of 
eighty, surrounded by his chief disciples, shaded by the sal trees in a 
grove at a place called Kusinagara, which has been fully identified as 
the modern Kasi4 in the Gorakhpur District of the North-Western 
Provinces.* 

All representations of the scejne agree in showing the master lying 
on his right side, in a posture of perfect repose, with his head resting on 
his hand. The number of attendants varies in different sculptures. 
Plates Nos. 16 and 22 of Major Cole’s volume give illustrations of 
two well-preserved reliefs, obtained respebtively at the upper and lower 
monasteries of Nuttu, which vividly depict the peaceful departuA of the 
great teacher from this troublous world. 

The work from the upper monastery (Plato 16) is a sculptured 
panel bounded by two good oxamplca of the Indo-Corinthian pilaster. 

The dying master, fuUy robed, reclines on a low bedstead furnished 
with mattress and pillow, by the side of which a tripod is placed, sup¬ 
porting a vessel of cool water. A figure, identified as Dovadatta, the 
malignant cousin, who had pursued Buddha throughout his life with 
unrelenting hostility, stands at tho head of the couch, with an evil ex¬ 
pression of satisfied malice.f 

A form, apparently that of a female, with her back to the spectator, 
sits crouching on the ground, and six mourning attendants in various 
attitudes complete the group. Above tho whole hang the boughs of the 
sal tree, the forest king which witnessed alike the advent and departure 
of the teacher. 

The work from the lower Nuttu monastery, reproduced in Plato 
No. 22, represents the same scene, though with considerable variation 
in the treatment of details. In this group tho total number of 
figures is increased to thirteen, the most remarkable addition being that 
of a shaven-headed monk, crawling on hands and feet, and being pulled 
from under the bed by another monk, who has grasped him by the wrist. 

Museum, Calcutta, contains at least one (Gf. 27). In lator Buddhist art, as seen at 
Easia and elsewhere, the subject was frequently treated. The death-bed scene 
has often been incorrectly referred to as the Nirv^^a of Buddha, but the term 
parinirvd^a may be correctly applied to it. 

* Cunningham, Arch(Bol. Bep , Vol. I, pp. 76—85^j XVIII, p. 66. 
t The figure is that’of a man holding a dumb-bell-shaped object, like a club or 
conventional thunderbolt, and this figfure in other reliefs, for ezampl% In that re¬ 
presenting the scene of the elephant dqing homage, must certainly bo identified as 
Devadatta. But the appearance of Dovadatta at the death-bed of Buddha appears 
to be inconsistent with the legend referred to in Fa*hian*s Travels, which relates 
that Devadatta attempted to poison Gautama, and having failed to accomplish the 
crime, went down to hell.” 
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Both the compositions above described are admirably balanced, and 
the attitudes and expressions of all the persons concerned are rendered 
with vigour and truth to nature. The drapery, as usual, is Greek, or 
Graeco-Roman, in style. 

The design of these death-bed scenes is certainly an importation 
from the west. The recumbent figure,on the bed surrounded by morn¬ 
ing attendants is clearly copied from Greek banqueting reliefs of a 
sepulchral character, as imitated on Roman sarcophagi. A sculpture in 
the Towneley collection in the British Museum bears a very close re¬ 
semblance to the reliefs froni the J^uttu manastery above described.* 
I have no doubt that the Gandhara sculptures were copied from Greeco- 
Roman, and not pure Greek, models. 

The figure of the founder of their religion was the decorative ele¬ 
ment most largely used by the Buddhist artists in all their works, with 
the exception of the earliest buildings in Bihar, Central, and Western 
India, where symbols occupy the place afterwards taken by images. In 
the countries on the north-west frontier of India, the image of the per¬ 
sonal Buddha had become an object of worship at least as early as the 
latter part of the first century A. D,, when it was stamped on coins of 
Kanishka.t 

There is, therefore, no reason to be surprised at the fact that 
hundreds of sculptures from Gandhara, in various sizes, represent the 
seated or standing Buddha, posed in one or other of the conventional 
attitudes (mudrd), either buried in meditation, or engaged in exhorta¬ 
tion. Such figures are often executed in large numbers on the face of a 
single slab. Multitudes of specimens present the founder of Buddhism 
engaged with other persons rin one or other incident of bis ministry or 
the preparation for it. 

A deeply-cut relief, found at the village of Mohammad ITari, and 
reproduced in the first plate of Major Cole’s book, is a good illustration 
of the oft-repeated figure of the teaching Buddha, who is here shown 
seated cross-legged on an open lotus-flower, with bis feet draped in a 
gracefully disposed robe. His right shoulder is bare, and his hair is 
arranged in formal conventional curls, a style which in later times be¬ 
came the only orthodox arrangement for the hair both of Buddhist and 
Jain statues. 

' « 

* Engrivings from the ancient marhlee in the BHtish Mueeurriy "Part V, Plate III, 
fig, 6 , London. 1826). In this work the TowUeloy relief is described as being of Ro¬ 
man origin, but it may be Greek. Prof. Gardner informs me that the Greek works 
of this class are referred to the period extending from B. G, 300 to A. B. 1. 

f Gardner, Catalog^te of Coins of Greek and Scffthio Kings of Bactria and Indict, 
pp. 130, 133,176, PJ. XXVI, 83 XXVII, 2} XXXII, U. 
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The central,image of the composition, the lotus-throned Buddha, 
occupies a niche formed bj a dentilled cornice resting on Indo-Persian 
pillars. The rest of the slab is occupied by a profusion of “ Buddhist 
railings ” and other architectuml details, as well as by a multitude of 
small human figures, which it would be tedious to describe at length. 

The bare right shoulder ar«d formal hair might be supposed to 
suggest a late date, but the style of the architectural ornaments and 
the fine execution of the work indicate, in my judgment, that it should 
be referred to the first half of the third century A. D. I have already 
noted that this slab is adorned with InAo-Corinthian pilasters,as well 
as Indo-Persian pillars. 

One of the most elegant images of the standing, preaching Buddha 
is the small statuette from the Mian Khan monastery depicted in figure 
3 of Major Cole's Plate ii?. The expression of the face is sweet and 
calm, and the drapery is •rendered in the best style. Both shoulders 
are covered, and the hair, coiled in a top-knot, is artistically and truth¬ 
fully sculptured. This work seems to me to bo of earlier dote than the 
Mohammad Kari specimen, and is probably not later than A. D. 200. 

The fine sculpture from the upper monastery at Nuttu (Cole, Plate 
12) shows Bnddha, wearing moustaches, and with both shoulders 
covered, seated cross-legged on a low stool under a sal tree, addressing 
a company of adoring disciples of both sexes. 

The balanced grouping of this composition is as skilful as that of 
the death-bed scenes. 

The three sculptures above described belong to the beat period of 
the Gandhara school of art. 

A statuette of the seated Buddha, about 13 inches in height, exe¬ 
cuted ill blue sLate, is shown in Plate IX, fig. 2, and is an example of the 
school in its decadence. A similar statuette was obtained at Raijigat,* 
and is fairly good work, though not of the best style. 

Another statuette of the seated Buddha, found at Shdh ki dheri, 
the ancient Taxila by Mr. L. White King, seems to be of compamtively 
late date, having a Hindd, rather than a Buddhist appearance. 

* The great fortress of R^nfgat, falso known by the names of Nogrfim, or 
Kavagram, and Bdgrdm), is situated sixteen miles nev^th of Ohind, and just beyond 
the British frontier. Tribal feuds render the place difficult of access, and, when 
Hr. King visited it, he required the protection of a strong escort. The' ruins have, 
consequently, never been thoroughl/ explored. Sir A. Cnnningham gives weighty 
reasons for identifying the site with Aornos, the stronghold which resisted 
Alexander. The snrface of the various courtyards is covered with fragments of 
statnes of all sizes, and in all positions.” (Archaol Rep.^ Vol. II, pp. 96*—111; 

55^. Major Cole in his Second Report notes the existence of seven topes or 
stupaH within the limits of the fortress, and gives a rough p}an on a very small scale. 
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The foregoing descriptions prove that during the^most flourishing 
period of Gdndhara art, which I assign to the years between A. D, 200 
and 350, the conventional representation of Buddha had not been finally 
determined, and that it was legitimate to make his image either with 
or without moustaches, and with the right shoulder either bare or 
draped. The figure of Buddha on the Amaravati slab No. 11 exhibited 
on the British Museum staircase has both shoulders draped, but in 
Buddhist art, as a rule, the founder of the religion is represented with 


the right shoulder uncovered, and without moustaches. 

It tas also been shown that the artists of Gdndhara were at liberty 
to give Buddha either the formally curled hair, which in later timesi 


became an indispensable attribute, or to carve his hair artistically in 


accordance with nature. 


The treatment of the hair both of Bnddha and other personages in 
most of the good sculptures from Gandhara i?j so artistic, and so far 
superior to the feeble conventionalism of ordinary Indian art, that it may 
be well to dwell on? the subject for a moment, 

I agree with Dr. Anderson, in the opinion expressed by him that 
the woolly hair like that of a negro, arranged in stiff, formal, little curls 
which is characteristic of the Jain images executed in the tenth and 
subsequent centuries, and of many Buddhist statues of earlier date, does 
not indicate, as has been supposed, any racial peculiarity of the Jain 
and Buddhist saints, but is purely conventional. 

Dr. Anderson suggests that this mode of repx’esenting the hair is 
merely an archaistic survival, and that “ the hair of the Blessed One 
having once been carved in this depraved fashion, it was slavishly 
followed after, with a few exceptions, among which were the sculptors 
of Qdndhdra.*** 

The exact origin of this archaistic treatment of the hair does not 
at present appear* to bo traceable, but, whether it bo ever discovered or 
not, it is probable that the explanation suggested above, is, in general 
terms, the correct one, and that there is no occasion for holding with 
Mr. Fergusson, that “ it has ever been one of the puzzles of Buddhism 
that the founder of the religion should always have been represented iu 
sculpture with woolly hair like that of a negro.”t 

As a matter of fact he is not always so represented, nor is the 
woolly hair peculiar to his images. The puzzle, if it be a puzzle, is one 
in the history of art, not in the history of religion. 

The archaic ‘ wiry' style of representing the hair was maintained 


* Anderson’s Catalogue^ Parti,p. 269. Cf. ibid., p. 175; and Indian Antiquary^ 


Vol. IX, p. 116. 

f Tree and Serpent Worshipy 2nd ed., p. 136* 
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by Greek artists in bronze ^longer than in marble,* and this observa¬ 
tion may poasibfy serve as the explanation of the woolly-haired Buddhas, 
which may be conjectured to have been derived from a bronze prototype. 

I cannot venture on trying the patience of ray readers by describing 
even a few of the many friezes and panels which vividly present inci¬ 
dents of Buddha's life and preaching, such as his visits to ascetics and 
Naga kings, and his miraculous escapes from the snares laid by Deva- 
datta. The compositions are like moat Roman work, generally crowded 
with figures, which it would be tedious to describe in detail. Good 
illustrations of seveml are given in Major Cole’s Plates. 

A blue slate panel, about 13 inches in height, representing in high 
relief a chaitya front filled with small figures of Buddha and worship¬ 
pers, the original of which is in the Lahore Museum, a cast being in 
Calcutta, is reproduced in Plate IX, fig. 3, and is a fair example of a 
very numerous class of wprks. 

The sculptors of Gdndhara were not restricted in their choice of 
religious subjects to the birth, death, meditation, mirjiclos, and preach¬ 
ing of Gautama. 

At the time when they flourished, Buddhist literature had attained 
vast dimensions, and offered, in the collections of Jdtakas, or Birth- 
stories relating to the adventures of the Buddha in his previous births, 
an inexhaustible treasury of subjects for the art of the painter and the 
sculptor. 

That subjects of this class frequently formed the theme of the 
Gr®co-Buddhist artists can be perceived from the mutilated extant 
fragments of their compositions, though the brittleness of the stone in 
which their works were generally executed is such that few of the in¬ 
numerable friezes which decorated the buildings of Gandhara have been 
preserved in a condition sufficiently perfect to permit of their story 
being clearly read. 

The best preserved connected series of story-telling sculptures is 
that which adorned the risers of the sixteen steps leading to the central 
Btupa of the monastery at Jamalgarhi, excavated by Lieut. Crompton 
and Sir A. Gunningham.t 

* Perry, Qree^ and Roman Sculpturej p. 361. 

t Lieutenant Groippton’s report has not, so far.as I am aware, been printed in 
fall. Its substance is given in the Indian Antiquart/t Vol. Ill, p. 143. The friezes 
of the risers are the only sculptures found in their original position at Jamiilgnrhi. 
All the others had been thrown dofr^n, and ** in many cases large and heavy frag¬ 
ments of the same sculpture were found far apart.** Lieut. Crompton hence con¬ 
cluded that the buildings had been “destroyed by design, and not by natuial 
decay.** Sir A. Cunningham’s catalogue of the sonlptnres of the risers arranged in 
the order of the stops is given in Archceol. Rep., Vol. V, p. K)9. 
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These reliefs excited the warm admiration of Mr. Fergusson, and 
are certainly deserving of high praise.* Unfortunately they are far 
from complete. The surviving portions, however, are of considerable 
extent, and are available for study in Cases 1—3 of the Asiatic Saloon in 
the British Museum. The arrangement in the museum is arbitrary, and 
determined rather by the dimensions of the cases than by the order of 
the steps, or the subject of the sculptures. 

When first discovered the series was more nearly perfect, and the 
discoverer was able to recognize two Jdtakas or Birth-stories, the Wee-- 
santara and the Sdma. * 

Th5 latter may be<read pretty clearly from the remains in the British 
Museum (Cases 1—3, tier No. 4). The recognizable scones are briefly 
described by Sir A. Cunningham as follows:— 

“ 1.—The young lad, son of blind parents, filling a vessel with water 
from a lake frequented by deer. 

2. —The youth, shot accidentally by the Raja of Benares, who aimed 
at the deer, is lying on the ground with an arrow sticking in his side, 

3. —The Raja in a pensive attitude, his head resting on his hand, 
promises to take caro of the lad’s parents. 

4. —Tho Rajd presents a vessel of water to the blind parents. 

5. —The Raja leads tho two blind people by the hand to the sppt 
where their child’s body is lying. 

6. —The youth restored to life.” 

This story occupied tho eighth step of tho staircase. The Wes^ 
edntara JdtaJca, which adorned the fourth step, is exhibited on the fifth 
tier from tho top of the British Museum arrangement. 

The extremely small scale of these sculptures, which are only about 
eight inches high, interferes with the corx’oot proportional rendering of 
the several parts. The trees, for instance, are altogether out of scale. 
But, when allowance is made for this defect, which is unavoidable in the 
execution of complicated designs crowded into a space so limited, these 
reliefs may rightly be hold to deserve much praise for their vigour of 
execution, and for their realistic fidelity to nature. 

An exhaustive description of the various scenes and multitudinous 
figures in the aUi-relievi of the Jamalgarhi staircase would task too 
severely the patience of the most conscientious reader, but a brief dis¬ 
cussion of some of their more interesting features may not be unwel¬ 
come. 

The uppermost tier in the musehm arrangement comprises ten 
small panels, divided one from the other by broad Coriuthiau pilasters. 

* Siatory of Indian and Sastem Architecture, p. 173, 
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Six of tb< 3 se panels, (from the third step of the staircase), are 
occupied by female busts Avith the arms raised, and havinp^ acanthus 
leaves extended like wings from the waist on each side. Those little 
figures at onoo remind the spectator of the angels with whicli ho is 
familiar in Christian^art. It is quite possible that the sculptoia of 
Gandh&ra may have picked up»soine hints fi’om artists connected with 
the churches of Asia Minor and Syria, and I have a suspicion that tlioy 
did so, though I cannot offer any decisive proof of the supposed fact. T 
have no doubt that a real connection exists between early Christian art 
and the jGaudhura school. The four reinainin^ij panels (fi'on^ tlio tif- 
tcciith step) contain each a grotesque bust terminating in two scaly 
tails. 

Above these panels nine reinarkablo Atlautean statuettes arc ex¬ 
hibited, which form, apparently, part of a sot of twenty-threo obtained 
at Jainalgarbi by Sir A* Cnnninghnni. He supposes tliat they “filled 
the spaees botw^Sen the large dentils which supported the heavy mould¬ 
ings of the stf'tpasf^* or, os he else wheie ex])iesses Inniself, tliat “ they 
were arranged in rows to support the lowermost moulding of a building. 
The figures wore generally separated by pilasters.“f 

Numbers of similar figures have been found. Most commonly tl»oy 
are about eight inches high, but they vary in height from four to 
eighteen inches. J 

Tlie Uritish Museum specimens range in height from about seven to 
nine inches. All the figures are in a sitting posture, tliough tlm attitude 
vaiies. One figure crouches like Atlas, as if oppressed under tlio burden 
of a heavy load, while the attitudes of the others seem to oxpi'ess j:eposo 
rather than the endurance of crushing pressure. Some of the faces are 
bearded, and some are not. The facial expression is freely varied, and 
rendered with great spirit and vigour. The muscles of the chest and 
abdomen are fully and truthfully displayed, with a tendency to exag¬ 
geration, and a pair of expanded wings is attached to the shoulders of 
each statuette. 

A group of wrestlers (0. 82 Galcutta^j and a composition (^.89 
Calcutta)^ catalogued by Sir A. Cunningham as “ Herakles fighting 
with a snake legged giant,” both of which were found at Jamalgarhi, 
are executed in the same style. The latter Work (Plate IX, fig. 4) is 

* ArchoBol. Hep., Vol. V, p. 198. , 

+ Descriptive LUt^ p. 2. 

J Descriptive List^ and Indian Antiquart/f Vol. Ill, p. 144 Sixteen fltatnettea 
of this class are in the Calcutta Masenm (O. 81 and 83). A feeble terracotta imitR- 
tion of the design has been found far away eastward in the Bogra (Bagrahi) District 
of Lower Bengal. (Ifa., 1, in Anderson’s Catalogue). 

B 
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thus described by Dr. Anderson in his Catalogue (P^vt I, p. 24?0):— 
•• A triangular fragment, with two figures in relief, one lying on tho 
ground with its back towards the spectator, the upper portion being 
the body of a human being, but the legs terminate from the hips 
downward in two snake-liko coils; tho other figure, which is quite 
nude, has grasped tho ond of the loft coil with his right hand, while 
with his loft hand he has seized the head of the monster, which swings 
a heavy club to destroy his foe.*' 

I think that it is impossiblp to doubt that the group last described 
is a Beddhisb adaptation of the Greek myth of tho Gigantomachia, the 
battle of the gods and giants, which continued for centuries to bo a 
favourite subject of Greek and Roman sculptors and gom-engravers. 
In Greek and Roman art tho giants are represented as winged, and 
snake-legged, and their figures are generally characterized by exag¬ 
gerated development of the muscles. 

No Indian example appears to reproduce exactly the conventional 
form of tho Greek'giant, but the characteristics of that form are all 
found in the Jamalgarhi carvings, though not all combined in a single 
figure. 

The action of the group which Sir A, Cunningham rather rashly 
entitles “ Herakles fighting with a snake-legged giant’* is obviously 
the same as that of tho Greek representations of the Gigantomachia, 
and tho very peculiar conception of tho snake-legged giant cannot have 
been independently invented by the Jamalgarhi sculptors. In this case 
tho wings seem to be wanting, but the Atlautean statuettes, which have 
not the snake legs, ai'e fitted with wings, and display the exaggerated 
muscular development of the pattern Greek giant. Tho little figures 
with tails, from the fifteenth step, appear related rather to the Tritons 
than the Giants. Their tails seem to be intended rather for those of 
fishes than to repi^esent snakes. 

The Gigantomachia was so frequently tho subject of Greek and 
. Roman works of art that it is impossible to name the pi*ecise channel 
by which a knowledge of it reached India. One of the finest examples 
of the treatment of the subject is the pi'incipal frieze of the great altar 
of Porgamon, tho giants of which are winged, snake-legged, and pro¬ 
vided with enoi’mously developed muscles.* It is quite possible that 
the fame of this great composition may have spread through Asia, and 
stimulated the imitative faculties of 8 host of minor artists, including 
those of Gandhara, but the Gigantomachia was such a hackneyed sub¬ 
ject that we cannot venture to name any particular example of its 

* Oaets of the Pergamene frieze are at Sonth Kensington. Engravings of it 
found in many recent books, e. g. Perry’s Ristory of Greek and Roman 
Bcidptnre* 
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treatment as tlje model of the miniature, and comparatively feeble, 
adaptations of it by the Indian sculptors. The inftaenco of Rooie on 
the sculptures at Jamalgaphi, and the other works of the Gaudhara 
school, belonging to the same period, is so strongly marked that the 
most probable conclusion is that the Indians derived their knowledge 
of the artistic use of the Gigautoxnachia from Bomau copies of Gi’oek 
works, 

I strongly suspect that the Indians borrowed from the Greeks the 
giants themselves as well as the sculfjtured representations of their 
battles. The Asuras of Hindu post-Vedic mythology are doscj;ibcd as 
fierce demons, enemies of tlie gods, and correspond closely with the 
Greek giants. Recent research has proved, or at least rendered pro¬ 
bable, the existence of so much Greek, and even Christian, influence on 
the development of Hindu mythology that the borrowing of the con¬ 
ception of giants, enemies*of the gods, offoi*s no improbability. 

Whether the Buddhist sculptors of the Kabul valley intended their 
snake-legged or winged monstet's to be images of ‘Asuras, or merely 
used them as conventional imitative decoration I cannot undertake to 
determine. 

A group, frequently recuiTing in Gaudhara art, of which four ex¬ 
amples have been photographed by Major Cole (Plates 1, 2, 4, and 17), 
and one is in the Woking Museum, can be demonstrated to bo an adap¬ 
tation of a famous coniposition by a known Greek artist. Anotlier of 
the ultimate Greek sources from which the sculptors of Gaudhara 
derived their inspii'ation is thus determined with certainty. I shall dis¬ 
cuss this case with some fulness of detail. 

The group referred to represents a plump young woman, fully 
draped, standing, held in the grasp of an eagle with expanded wings, 
and is reasonably conjectured to represent the translation to heaven of 
Maya Devi, the mother of Buddha, in order that she might be born 
again, as related in the Buddhist scriptures. However this may be* it is 
quite impossible to doubt tbe cori'ectness of Sir A. Cunningham’s opinion, 
as quoted by Major Cole, that the composition in question is an 
adaptation of the Rape of Ganymede, a favourite subject of the later 
Greek artists, and of their Roman imitators. 

The bronze work on this theme by Ledchares (B. 0. 372-330) was 
considered a masterpiece of that famous artist of the later Attic school, 
and was praised with enthusiasm by Pliny. 

The original has unfortunately perished, but several copies or 
imitations of it, belonging to various periods, some executed in marble, 
and some engraved on gems, are extant,-and have been figured in many 
well-known works on the history of art. 



134 


V. A. Smith— Orceco-Roman influence 


[No. 3, 


One of the marble copies is in the IJritish Museum, another is at 
Thcs'salonica, a third at Venice, and a fourth, the finest of all, is pre¬ 
served in the Museo Pio Clementino at the Vatican.* 

In this composition, which most nearly corresponds with Pliny's 
description of the original, the eagle is represented as supported by the 
trunk of a tree behind it, with its wings expanded, and neck stretched 
Upwards, and grasping firmly, though tenderly, in its talons the beauti¬ 
ful youth, whose feet have just ceased to touch the receding earth. 
The robe of Ganymede is dexterously disposed behind his back so as to 
protect, bis body from the sharp claws of the great bird, and yet to 
exhibit the full beauty of the nude figure. A dog, seated below, bowls 
piteously for his departing master. 

Critics point out that the addition of the dog to this group, and the 
insertion of the tree, are not only in accordance with the myth as re¬ 
lated by \irgil,t but are of artistic importance as an aid to the imagi¬ 
nation by rendering more perceptible the soaring movement of the 
principal figures, and thus minimizing tho objections to a plastic pre¬ 
sentation of a pictorial subject. 

The Buddhist adaptations omit the dog, and in this respect agree 
with the groups preserved at Venice, Thessalonicn, and in tho British 
Lluseuni, but, in the pose of the eagle, and tho introduction of the trunk 
ol the tree, they resemble tho Vatican group more closely than any other. - 
Three of the examples of tlieso adaptations figured by Major Cole 
(Plates 2, 3, and 4) were found in the ruins at Sanghao. His fourth 
example (Plate 17) was obtained at the upper monastery of Nuttu, 
which is situated close to Sanghao. Tho Sanghao specimens figured in 
Plates 3 and 4 arc duplicates, whereas the Nuttu specimen agrees with 
the Sanghao sculpture illustrated in Plate 2.J 

* Overbook {Mythologie der Kunst) has pointed ont that the extant finpe of 
Gaaymodo gronps full into two distinct classes. Tho first rcprosoiita the eaglo as 
tho niossongor of Zens; tho second presents tho god himself transformed into tho 
shape of an eagle. Tho Vatican group is the best example of tho first and earlier, 
tho Venetian sculptnro is tho host example of the second and later type. Engravings 
of tlio A'atiean group will be found in Visconti's Muaeo Pio-Clemeniino, Vol. Ill, p. 
140, and in tho liistorics of sculpturo by Winckolmanu, Lubke, and Porry. A figure 
of tho Venetian Bpccitnen is given in Ziiuotti’s work on San Marco. The Thes- 
bnloniean group is deRcribed and engraved in Stuart’s III, ch. 9, PI. II and 

IX. Tho Indian adaptations seem to combine tho characteristics of both types, 
t '* Pnor .... qnem proepes ab Ida 

Snbliniem pedibus rapuit Jovis armiger uncis; 

Longmvi palmas nequidquam ad sidera tendunt 

Cnstodcs, sccvitque canum latratus in auras.” (-d^neid, V, 262-2S7). 

J Major Cole says tliat Sir A. Cunningham found an examjfie of the woman 
and Cagle subject in a knob or plume of a royal statue at Jamalgafhf, which is now 
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Both the Buddhist variations show a general agreement with one 
another, though differing considerably in detail. The posture of May& 
in the speoimens figured in Plates 2 and 17 is singularly ungraceful and 
constrained. As some compensation for this defect her feet are so 
treated as to suggest the notion that she is really being lifted from the 
ground, and in this respect these examples are superior to the other 
two, which altogether fail to convey the idea of upward motion. In 
both varieties the female figure is fully draped. 

The substitution of a fat, rouiid-cheoked, young Indian woman, 
swathed in heavy drapery, for the nude form of Ganymede instinct with 
the beauty of Greek youth, destroys all the cestlietie value of the com¬ 
position, which is, in its Buddhist forms, devoid of life or elegance, and 
far inferior to the worst Greece-Roman example. The conversion of a 
Greek theme to their own uses by the Gandhara sculptors is more 
readily demonstrated in the case of the Rape of Ganymede than in any 
other, but, unfortunately for their reputation, they were less successful 
in dealing with tliis subject than almost any other whibh they attempted. 
Probably it would bo correct to say that a purely ideal subject was be- 
youd their powers. 

A very curious panel in the Lahore Museum, of which a cast is 
exhibited at South Kensington, has been differently intei'preted by Sir 
A. Cunningham and Dr. Leitiier. 

The former describes it as a “ portion of a large sculpture, contain¬ 
ing olevou figures. The three lower ones are soldiers armed with spears 
and shields ; hut the rest, with theii’ animars heads, lai’ge mouths, and 
sharp teeth, are probably intended for demons. As such they may havo 
formed part of the army which Mara brought to frighten Buddha during 
his ascetic meditation under tho Bodhi tree.^* (^Descriptive TAst, 538.) 

Tho three soldiers iii the lower compartment, marching ono behind 
the other, are certainly not Indian in stylo or equipment. They are 
Greek, not Roman wari*iors. Two of them carry long oval shields, the 
shield of the third diffei’S in shape, having a rectangular body, and 
cu’cular head, with narrow neck. Sir A. Cunningham’s conjecture as 
to the meaning of the composition fails to explain tho presence of these 
soldiers. 

Dr, Leitner, who has seen Buddhist masquerade processions in 
Ladakh, informs mo that he regards the monstrous forms in the upper 
part of the panel as inteaded to vepresoat the masks of the Vices in a 

in tho Calcutta Musoam, but the Cataloguo does not mention any sneh specimen. 
O. 40, a aculptaro ton inches high, seems to deal with the same subject, although 
Dr. Andorsoii does not recognize it. So large A object can hardly havo formed part 
of a knob or plume. 
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procession of Vices and Virtues, and that the soldiers may be inter¬ 
preted as the escort. In his Catalogue he gives a somewhat different 
explanation. 

Whatever be the correct interpretation of this strange composition, 
it is certainly one of the best, and presumably among the earliest, 
works of the Gandhara school. All-the figures are well executed, and 
the aged and monstrous heads in the upper compartment are carved 
with great cleverness and spirit. It probably, like the Athene, belongs 
to the pre-Roman period. 

Iiyismuch as my object in this paper is not the publicg;tion of an 
exhaustive monograph on the Gandhara school of sculpture, but the 
presentation of a generial view of the modes of GroDco-Roman influence 
on India, though with special reference to the Gandhara sculptures, I 
shall not proceed further in the detailed description of works from the 
Kabul valley, which deal with subjects obviously belonging to the 
domain of Buddhist mythology. 

Certain decorktivo elements, which are not peculiar to the Gandlmra 
school, but also occur iu the earlier sculptures at Bharhut and Buddha 
Gaya in the interior of India, are mythological, but not in themselves, 
so far as appears, specially connected with Buddhist mythology. I 
allude to the hippocamps, centaurs, tritons, and various winged and 
other monsters, which are frequently mot with. These forms, vvliich. 
are certainly of Grnaco-Romau origin, so far as India is concerned, were 
probably used by tho Buddhist artists for purely decorative purposes, 
without any definite symbolical meaning. Such monsters were common 
in Greek art, and are supposed especially to characterize tho works of 
tho followers of Scopas. 

The comic friezes in which boys are shown pulling cattle by the 
tails, riding on lions, and disporting themselves in sundry fantastic ways, 
aro obviously not Indian in design. Major Colons plate 26 illustrates a 
tolerably good specimen from the Mian Khan monastery of such a comic 
frieze, tho figures in which are boys mounted on lions. 

The direct model for these works was pi’obably found in Roman art. 
Their ultimate source is to be tiuced to tlio Alexandrian compositions 
depicting the “ erotopcegnia (love-sports, amatory poems) of the Ana¬ 
creontic school, in which' Eros becomes a boy, and rides all sorts of 
wi]d animals and monsters, lions, panthers, boars, centaurs, hippocamps, 
dolphins, dogs, and deer.”* 

Among tho remains of the Gandhara sculptor’s work an extra¬ 
ordinary abundance of detached human heads, chiefly executed in 
stucco, is met with. • 

* Perry, Hutory of Greek and Roman Sculpture^ p. 629. 
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The cases in the British Museum contain a series of about forty 
such heads, varying from life-size to very small dimensions. Most of 
these were obtained in the Peahdwar District, and purchased in 1861 
through the late Mr. Thomas.* They are as varied in character ala in 
size, and comprise old and young, male and female, serious and comic. 
Almost all are good, but I was particularly struck by the head, five or 
six inches in height, of an aged, emaciated, and bearded man, and the 
very remarkable life-size head of a laughing youth, with large straight 
nose, big projecting ears, and a curl of hair on his forehead. 

Dr. Leitner has a considemble number of similar heads* in Ids 
collection, and, as he observes, it is impossible not to notice the resem¬ 
blance between them and the heads found in Cyprus, specimens of 
which may be seen in the British, South Kensington, and Woking 
Museums. 

The specimens from tlio Peshawar District, in the Indian Museum, 
Calcutta, marked P 1—18, are similar, and some particularly good ex¬ 
amples of such heads, found in the Mian Khan monastery, are figured in 
Major Cole’s Plate 28. 

Two plaster heads of this class are figured in plate IX, fig. 5, 
a and They are about each six inches in height. The head 
reproduced in fig. a is very Greek in feature, though Indian in orna¬ 
ment. The photograph, in consoquonco of foreshortening, does not do 
the face full justice. 

The great abundance of such detached stucco heads is probably to 
be explained, at least in part, by the following observation of Masson, 
who notes that at the village of Hidda, near Jalalabad in the upper 
Kabul valley, “idols in great numbers are to be found. They are 
small, of one and the same kind, about six or eight inches in height, and 
consist of a strong cast head fixed on a body of earth, whence the heads 
only can be brought away. They are seated and clothed in folds of 
drapery, and the hair is woven into rows of curls. The bodies are 
sometimes painted with red lead, and rarely covered with leaf-gold; 
they appear to have been interred in apartments, of which fragments 
are also found.”t 

Section IV. Hellenistic Sculpture’ in India Proper. 

An exhaustive examination of all the known remains of early 
Buddhist sculpture which exhibit traces, more or less distinct, of teach¬ 
ing derived from Greek sources would, I fear, be extremely tedious, 

* Information kindly supplied by A. Frankb, Esq., F lEi. S. 

t Anana Antiqua, p. 113. 
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and would certainly extend this paper far beyond the .limits to which 
I desire to confine it. The Hellenistic influence on India Proper was 
slisfht, and no site in the interior of India contains the remains of a 
distinct, well-established Greek, or Grrooo-Roman, school of art, such 
ns existed in Gandhara. I shall, therefore, content myself with a more 
passing reference to most of the Indian cases in which the marks of 
western art teaching have been detected, and shall describe in detail 
only a few specially interesting works. 

The honeysuckle ornamenj', on the capitals of some of the monoliths 
of A.'§olfa (IJ. 0. 250) is tbo earliest example of a Greek form of decora¬ 
tion applied to Indian work. Mr, Pergiisson has sug^jestod that A^oka 
borrowed this ornament direct from its Assyrian or llabylonian birth¬ 
place, and not from the Greeks,* * * § but, considering the fact that, even 
in Ai^oka's time, Assyrian and Babylonian art belonged to a distant 
past, it seems much more natural to suppose that the Ionic honoysucklo 
ornament was introduced into India from the Greek kingdoms of Asia 
with which A^oka'was in communication. 

I have already alluded to the tritons, hippocamps, and other marino 
monsters which formed part of the oi'dinary Greek decorative stock-in- 
trade, and passed into Indian art. 

The centaur, another chai'actoristic Greek form, is found among 
the sculptures at Bharhut, dating from about B, C. 150, and among' 
those at Buddha Gaya, which are somewhat earlier.f 

The chariot of the sun, in Indian mythology, is drawn by seven 
steeds. At Buddha Gayd in Bihar, and again at Bhaja in the Bombay 
Presidency, wo find it represented drawn by four steeds, as in Greek art.J 
Mr, Fergussoa also draws attention to the Greek look of “ the figure 
of the spoar-bearcr ” in the Bhaja cave temple.§ The same writer 
detects the presence of a distinctly Greek element in the well-known 
sculptures of Amaravati on the Krishna river, and such an element may 
certainly be traced in them, though its presence is not very obvious on 
casual inspcction.il 

* Gave TempleSj p. 521. 

t For a full descriptive account of the sculptures at Bharhut, see Sir A. Cun¬ 
ningham's special work on the subject. Centaurs at Buddha Gaya and Bharhut are 
desoribod in Anderson's Catalogue, Part I, p. 129, where further references are 
given. 

J For the Buddha Gayfi sun chariot, see Cunningham, Archceol, Rep., Tol. HI, 
p. 97; Buddha Oayd by E&jondralRl Mitra, Plate L; Forgnsson and Bnrgess, Cave 
Temples, p. 521. For the Bhajd example of the same design see Archxol. Survey 
of W, India, Vol. IV, p. 6, PI. VI, • 

§ Cave Temples, p. 621, PI. XCVI, 6. 

II See Tree and Serpent Worship, 2nd ed., pp. 106, 172, 
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The most distinct and oonapicnotia remains of Indo-Hellenic art 
in the interior of India are those which have been discovered at the 
ancient city of Mathura, situated on the Jamuna about thirty-hvo miles 
from Agra. 

A group in sandstone, found at or near Mathura, was described 
and figured more than fifty years«ago by James Prinsep as representing 
Silenus with his attendants, and a second coi’responding, though not iden* 
tical, group has since been discovered by Mr. Growse in the neighbour¬ 
hood of the same city. 

The block first found is three feet broad, and three feet eight inches 
high, hollowed pn the top into a shallow basin,^ perfectly smooth, and 
originally nearly circular, and is sculptured back and front with figures 
in high relief. 

“ In the front group the principal figure is a stout, half-naked man, 
resting on a low seat, MTith wig or vine-crowned brow, out-stretched 
arms, which appear to be supported by the figures, male and female, 
standing one on each side. TJie dress of the fonialo is certainly not 
Indian, and is almost as certainly Greek. * * * Pi'insop agrees 

with Stacey in considering the principal figure to bo Silenns:—‘Ilia 
portly carcass, drunken lassitude, and vine-wreathed forehead, stamp 
the individual, while the drapery of his attendants pronounce them at 
least to he foreign to India, whatever may bo thought of Silenus’ own 
costume, which is certainly highly orthodox and Brahmanical. If tho 
sculptor were a Greek, his taste had been somewhat tainted by the 
Indian beau-ideal of female beauty. In other respects his proportions 
and attitudes are good; nay, superior to any specimen of pure Hindu 
sculpture we possess ; and, considering the object of the group, to sup- 
poi*t a sacrificial vase (probably of the juice of the grape), it is excel- 
lent.’ ”# 

Prinsep’s account of tho purpose of the block described by him, and 
his interpretation of the sculptures have both been disputed. I shall 
not enter into tho controversy on the subject, which may be read in tlio 
works cited in the note. Personally, I am of opinion, that the drunken 
man is an Indian adaptation of Silenus. 

A third work, much in tho same style, and still more obviously 

♦ Cunningham, Archoiol. Bep., Vol J, p. 243. Prinsep's original account will 
he found in Journal As. Soc, of Bengal, Yol. V, (1836), pp. 517, 667, PI. XXXI. 
The sculpture described by Prinsep'and its subsequently discovered companions are 
discussed by Mr. Growse, and illustrated by good plates, in the same Journal, Vol. 
XLIV, Part I (1876), p. 212. Pis. XII, XIII, and are further commented on by 
tho same writer in Mathurd, a District Mstnoir, See also Anderson’s Catalogue, 
Part I, pp. 170—176, 

8 
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Greek in subject and treatment, was discovered in \.882 by Sir A# 
Cnruiingham, also at Mathura, where it served an humble purpose as the 
side of a cattle-trough. This unique specimen now adorns the Indian 
Museum, Calcutta. Dr. Anderson's careful, though rather awkwardly 
worded, description of it is as follows :— 

“ilf. 17.—A figure of Hercules tin alto-rilievo, 2 feet 5 inches 
high, strangling the Nomean lion. The latter is represented standing 
erect on its hind feet, but grasped round the neck by the left arm of 
Hercules, who is pressing the^ neck against his shoulder. The light 
arm of t-ho statuette is broken off, but, as the axilla is exposed, the arm 
had boon ropresented raised and beat on itself at the elbow, so that 
the hand had been brought down close to the shoulder, but hidden in 
the foliage behind the figure, the tree being the same as occurs in the 
Sileniis group. The greater portion of the knotted club is seen behind 
the right side of the figure. The action, tlidi’eforo, is not only that of 
strangling, but of clubbing the lion as well. The head of Hercules 
has been lost, and the front part also of the head of the lion. He 
(vwY. llcrcuh's) is represented as having worn the skin of an animal 
over his back, as the front limbs arc tied before his chest in a loop- 
knot, the free ends being the paws. The beard of the lion is indi¬ 
cated by iiarallel pendants, and, on the full rounded left cheek, there 
is a somewhat stellate figure with wavy arms, probably a rude Swas¬ 
tika. The fore-limbs of the lion arc raised to the front of its neck, 
grasping the loft hand of Hercules, but they are very feebly executed. 
The general art characters of the figure are essentially Grecian, but, 
in the attitude in which Hercules is placed towards the lion, and 
the consequent position of his right arm, it would bo extremely difficult 
to deal any but the most feeble blow. Although thoi*e is considerable 
anatomical accuracy in delineating the position of the various muscles 
brought into play in Hercules, the lion is devoid of action and badly 
shaped.’''''^ 

Those Mathura sculptures have very little in common with those 
of Oandluira, and seem to bo the work of a different school. They have 
not the Roman impress which is so plainly stamped on the art of Gaa- 
dhara, and are apparently the result of Greek teaching conveyed through 
other than Roman clianaela. It is difficult to fix their date with pre¬ 
cision. It cannot well bo later than A. D. 300, and the style is not 
good enough to justify the suggeation,of a very early date. Perhaps 
A. D. 200 iffay be taken as an approximate date for these works, but at 
present their chronological position cannot be definitely determined. 


# Catalogue, Part I, p. 190. 
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They are by no means, ia my opinion, equal in merit to the best of the 
Gindhfira Indo-*Roman sculptures, which I assign to the third cen¬ 
tury A. D. 

The Mathura group of Horaklos and the lion may bo contrasted 
with the widely different representation of the same subject recently 
found at Quetta in Baldchistdm A much corroded copper or bronxo 
statuette, two and a quarter feet high, discovered at that place, 8ho^Y3 
the hero standing, and holding uiidei his left arm either the skin or 
dead body of the slain lion, the right arm being vvaatiug.* This work, 
to judge ^froni the published plate, lias an archaic look, and bears a 
curiously close resemblance to ilie colossal figure* found at Kliorsiibad 
in Assyria, fancifully named Nimrod by Bonomi, and designated ilio 
Assyrian Hercules by other writers. Ho is represented strangling a 
young lion, which ho presses against his chest with his left arm, wliilo 
he is clutching in his hand the fore-paw of the animal, which seems 
convulsed in the agony of his grasp. In his riglit hand ho holds an 
instrument which we infer to bo analogous to the boomerang of tlxo 
Australians,” etc.f 

T cannot venture to assign oven an approximate date for the Quetta 
statuette, and can only say that it is certainly an early work. 

Section V. The Chuonoloot and Aefinttiks of the GXNDiriiiA ou 

PeshXwar School of Sculpture. 

It is impossible to determine the affinities of a school of art until 
its chronological position is known at least with approximate accuracy. 
Apparent resemblances between the works of different schools are apt 
to be delusive and misleading unless checked by chronological dates inde¬ 
pendent of the idiosyncrasies of the critic. On the other hand, the style 
of the works of art, the date of which is in question, is in itself, when 
used with due caution, an essential clement for the determination of the 
chronology, if conclusive external proof is not forthcoming. In the case 
of the Gandhara school its chronology and affinities are both still to a 
large extent undetermined. I shall quote subsequently the divergent 
judgments of the principal authorities on the subject. For the present 
I shall confine myself to the examination of the external evidence for 
the chronology of the Gandhara sculptures. This evidence falls chiefly 
under three heads, namely, (I) Epigraphic, (2) Numismatic, and (3) the 
records of the Chinese pilgrims. The pilgrims* testimony, sdj^plemontod 

* Journal As. Soc. of Bengat^Yol. LVI, p. 163, PI X. 
t Bonomi, Nineveh and its Palaces, Sind ed., p. 1C3, Plate X, 
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by scanty historical data from Indian sources, willlbe more conveniently 
dealt with in connection with the internal evidence derived from style, 
The other two heads may hero be considered. 

Tho epigraphic material in the Gandh4ra region is unfortunately 
meagre in quantity, and the little that exists gives but a small amount 
of information. , 

The local inscriptions, known in 1876, are enumerated by Sir A. 
Cunningham,* and comprise the following records, namely, from ^ 

(L) Jamdlgarhi. (a), Certain mason’s marks; 

^ {p) The Indian names of a weekday and a 

month on a pilaster; 

(y) Seven unintelligible letters, read as Saphae 
danamuhhay incised on tho back of the 
nimbus of one of the statues suppos¬ 
ed to be thohe of kings. 


(2.) Kharkai. 


(3.) Zeda. 


(a) Masons* marks ; 

(P) Three characters, read as a, ra, and de, 
on the sides of a small stone relic- 
chamber. 

Inscription of Kanishka dated in the year 

11 . 


(4.) Ohind, A fragment dated in the month Chaitra of* 

the year (>l. 

(5.) Takht-i-Bahi. Inscription dated in the 26th year of Maha¬ 
raja Gudnphara, in the year 103 of 
an undetermined era. 

Inscription of a Maharaja of Gushan or 
Kushan tribe, dated in the year 122. 
The Indian name of a month on a rock. 

The Indian name of a month on a fragment 
of pottery. 

may he included for the purposes of the his- 
tlie Taxila inscriptiou of the Satrap Liako 
78th year of the great king Moga, should bo 


(6.) Panjtar. 

(7.) Saddo. 

(8.) Sahri-Bahlol. 


Inasmuch as Taxila 
tory of art in Gandhara, 

Kusulako, dated in the 
added to the above list. 

I have lately obtained a*n inscription on the pedestal of a statuette of 


Buddha dated in the'year 274. 

All the inscriptions above referred to are in the alphabet variously 
designated^^as Ariau, Ario or Ariano-Pali, or Bactrio-Pali, which is 
written from right to left, and was employed by A^oka (B. C. 250) in 


* Arch<Bol. Rep., Vol. V, pp. 67—64. 
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his edict inscription engraved on the rock at Shdhbdzgnrhi (Kapurdo- 
giri) in the Gandhara country. The use of this alphabet never became 
general dn the interior of India, and certainly died out there altogether 
at an early date, not much subsequent to the Christian era. 

These facts have been utilized by Sir A. Cunninghain as an argu¬ 
ment for the early date of the Giiydhara sculptures, but the argument 
seems to me devoid of all force. When he wroto his Report the latest 
known date for an Arian inscription was the year 122, recorded in the 
Panjtar document, and this date was then believed to refer to the era 
known by the name of Vikrama, B. C. 57. Sir A. Cunningham, therefore, 
argued ‘‘As no Indian letters have been found*on any of them, I con¬ 
clude that the whole of the sculptures must belong to tlie two centuries 
before and after the Christian era, as the Arian characters are known to 
have fallen into disuse about A. D. 100 or a little later.** 

No one now believes ^that tlie Indo-Scyibian era is the same as tlmt 
of Vikrama, and most archajologists hold, though conclusive proof is still 
wanting, that the Indo-Scythian inscriptions are dated in the S'aka era 
of A. D. 78. If this correction be applied, Sir A. Cunningham's argu¬ 
ment will mean that all the Gdndhara sculptures must be prior \o 
A. D. 250. 

One premise of this argument has been destroyed by the discovery 
of an Arian inscription dated 274, equivalent to A. D. 352, if referred 
to the Saka era. That inscription at the present moment happens to 
bo the latest known, but there is no reason why one still later should 
not be found. The absence of Indian letters on the Gandhdra sculp¬ 
tures simply proves that the Indian alphabet was not used in that part 
of the country, which fact was known already for an earlier period from 
the existence of Anoka's Shahbazgarhi inscription. 

The Arian character never took root in India Proper, and its early 
total disuse there gives no indication as to the date of its disuse in its 
original home in the countries on the north-west frontier. I should 
not bo surprised, if an Arian inscription dated as late as A. D. 500 should 
be discovered in Af^anistan or the Western Pan jab. 

The Gandhara sculptures can be proved, on other grounds, to be 
earlier than A. D. 500, up to which date the Arian character may well 
have continued in use in the country where they occur. The fact, 
therefore, that the Gandhara inscriptions are all in the Arian character, 
does not help in any way to fix the date of the sculptures, much less 
does it prove that they are earlier either than A. D. 100 or A? D. 260. 

Among the inscriptions in Sir A. Cunningham’s list those from 
Zeda, Ohind, Takht-i-Bahi, Panjtar, Saddo, and Sahri-Bahlol, are not 
closely associated with Grasco-Buddhist sculptures. The valueless Saddo 
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fragment inscribed on a rock is the only one amohj^ these records found 
in its original position. These inscriptions consequently give no warrant 
for the assumption that the Grseco-Buddhist sculptures are contoni' 
porary with Kanishka or Gondophares, who are mentioned in some of 
the documents. 

The Arian inscriptions at Khaykai and Jamalgaj’hi are incised on 
works of the Greoco-Buddhiat or Gaudhara school, but are too frag¬ 
mentary to be of any use. Sir A. Cunningham wishes to read the 
characters a, ra, de, oh the Kharkai relic-chamber as Arya Deva, the 
name of a Buddhist patriarcli who flourished late in the first century 
A. D , but this interpretation is purely conjectural, and cannot be 
admitted. 

The result of all the foregoing discussion is the negative conclusion 
that, with the exception of the image of Iluddha dated 274, no epigraphic 
evidence to prove the date of the Gandliara sculptures lias yet been 
discovered. 

This unique dated inscription is of sufficient interest to deserve a 
particular description. I am indebted to the kindness of Mr. L, White 
King, B. C. S., for permission to publish it.* 

In or about the year 1883, at Hashtnagar, the site of the ancient 
Pushkalavati (Peukcloaitis), Mr. King came across a statue of the 
standing Buddha, which was ignorantly worshipped by the Hiiidds as an. 
orthodox deity. He could not carry nway the statue, but was allowed 
to remove its inscribed pedestal, a photograph of which is reproduced 
in Plate X. 

The pedestal, like most of the Gaudhara sculptures, is composed of 
blue slate, and is 14-J" long by 8" high. Its front is adorned by an alto- 
rilicvo, enclosed between two Indo-Gorinthian pilasters, and represent¬ 
ing Buddha seated, attended by disciples, who seem to be presenting 
offerings to him. 

An Arian inscription, consisting of a single line of character, deeply 
and clearly cut, and in great part excellently preserved, occupies a 
smooth band below the relief. This band was evidently prepared for the 
inscription, which must have been executed at the same time as the 
sculpture. The record is incomplete at the end, apd the lost portion, 
which is of very small extent, may have contained the name of the 
person who dedicated the image. 

The extant portion was read by Sir A. Cunningham, for Mr, King, 
as follows;— 

* I have already printed a brief notice of this inaoripMon, accompanied by a 
lithograph taken from a nibbing, in Indiaw Antiqunryt Vol, XVIII, (1889), p. 257* 
The photograph is now published for tho 
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8am 274 emhordsmasa masasa mi ^anchami 5—” The record, as 
it stands, consists of a date, and nothing more. The month is stated to 
be intercalary, but is not further named. The numerals are distinct, 
and their interpretation seems to be free from doubt. The notation is 
clumsy, and may be rendered thus in Roman numerals, II 0 XX XX 
XX X IV, = 274. 

The main question suggested by this very scanty record is that of 
the identity of tho era referred to, 

Tho locality in which the inscription was found suggests that the 
date might^be expressed eitlior in tho era of Gondopharos, as u§cd in 
tho Takht-i-Bahi inscription, or the ora of the great king Moga referred 
to in the Taxila record of Liako Kuaulako, or in the era, generally 
identified with the S'aka era, which was employed by Kanishka. These 
are the only three eras, in which Ariau inscriptions from the Gandhara 
region are known to bo ilated, and it is reasonable to assume, in tho 
absence of evidence to the contrary, that the number 274 refers to one 
or other of these epochs. Tho initial point of no one of tho three has 
yet been ascertained, and consequently an exact date for the now 
inscription cannot bo fixed in any case. But the approximate beginnings 
of all three eras can be determined by numismatic evidence, and one of 
two approximate dates can be selected for tho inscription. 

The coins indicate that the eras used both by Moga and Gondopharos 
must have their starting points about tho middle of tlio first century 
B. C., and, so far a» appears at present, tho two may have been identi¬ 
cal. For the purpose of selecting an approximate date for the inscrip¬ 
tion they may bo treated as one, and as equivalent to tho ora B. C. 57, 
known to the later ages as tho Vikrama Samvat.* 

* ABSuming that tho Mah&raja Gudnphara of tlio Takht-i-Bahi inscription is iden¬ 
tical with tho sovereign whoso narno is variously given on coins, in the gonitivo case, 
as Undopherrou, Gondopharon, Gudapharasa, Gudaphanasa, and Gadapharasa, or, 
in tho nominative case, as Undopharcs j and assuming further that all tho coins 
alluded to were struck by one king, then tho nnTiiismatio cvidenco indicates that ho 
floarished in the first half of the first coutnry B. 0. (Soo Qardner^a Catalogue of the 
Coins of the Greek and Scythic KingSj pp, XLIV^ 103—108, i^lates XXI/, XKllf 
XXXll). The year 103 of Gondopharos would thoroforo fall about tho middle of 
tho first century A. D., and, for rough approximations, his era may bo regarded as 
identical with that of Yikrama, 

Assuming that Moga of the Taxilan inscription is identical with Maucs, who is 
known from coins, his date must bo fixed as about 60 or 70 13. C., which, again, is 
nearly synchronous with tho ora of Vilcrama (Soe Gardner, pp. XJCXIII, XLIX, For 
tho Taxilan inscription see Gunningham, Arcli(Sol. J2ep., Vol. II, p. 132, PI, LIX, and 
ni, V, p. 67J. 

I must not, of course, bo understood to suggest that as a matter of fact either 
Moga or Gondopharos used the era afterwards known as the Yikrama Samvat. I iiso 
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If then the Haslitnagar inscription is dated in the era either of Moga 
or Gondophares its approximate date is 274 — 57 = A. D. 214. 

Though demonstration that Kanishka used the S'aka era is still 
wanting, there is no doubt that the era of his inscriptions does not differ, 
at the most, more than about twenty years from the S^aka, and for the 
present purpose the era of Kanishka, may be taken as identical with the 
S'aka, A. D, 78. Assuming that this era was used in the Hashtnagar 
record, its date is A. D, 352. The alternative ajpproximate dates, there¬ 
fore, are A. D. 214 and 352. 

t » 

T^he stylo of the Hashtnagar alto-rolievo appears to me to be de¬ 
cidedly inferior to that of most of the Mian Khan, JamalgaVhi, Nuttn, 
and Sanghao sculptures. The figures in it are not undercut, as they 
are in the best specimens of Grceco-Buddhiat art, and the execution, 
on the whole, is poor. So far as I can judge, the work cannot well be 
older than the middle of the fourth century, o 

This dubious conclusion is the only assistance given by epigraphic 
evidence for determining the problem of the age of the Oandhara 
sculptures. 

The numismatic testimony is nearly as scanty and weak as the 
epigraphic. 

The undisturbed hoard of the coins of Azes buried below the 
Taxila temple with the Ionic pillars indicates, as argued above (p. 115), 
that that edifice is to bo dated from about the beginning of the Chris¬ 
tian era, and this inference is in harmony with the reasoning based on 
considerations of architectural stylo. It is, as I have already observed, 
impossible to decide whether the plaster statues found in the Taxilan 
temple are contemporary with it or not, for no information concerning 
iheir style has been published. The coins of Azes found at Taxila, 
therefore, give no clue to tho chronological position of the Gaiidhara 
school of sculpture, excepting a few of tho earliest works, especially 
tho Pallas, already discussed (p. 121). Tho only localities, so far as I 
can ascertain, where coins have been discovered in close association 
with remains of Gi’a 3 co-Buddhist, or Romano-Buddhist, sculpture, are 
Jamalgarlii and Sanghao. 

Lieutenant Crompton in his report on excavalions at tho foi’mer 
site says nothing about coins beyond the unsatisfactory remark that “ a 
few silver and copper coins were turned up;”* but Sir A. Cunningham 

the epoch B. 0. 67,merely as a short expresfeion for any era which began somewhere 
about tho middle of tho first century B. 0., and about which more accurate know¬ 
ledge is wanting. The Arian inscriptions from the Gandhara countiy have not yet 
been properly edited, and the published translations are quoted with reserve. 

* Indian Antiquaryy Vol. Ill, p. 144, 



1889.] on the CipiUzatton of Ancient India, 147^ 

is a little more explicit, and records that, during the progress of the 
explorations, eigfit coins are discovered, seven of which bore the name 
of Bazo Deo, or Vasu Deva.* 

Unfortunately no more particular account of these coins has been 
published. We do not know either the circumstances of their discovery, 
or their numismatic type, and copsequently can draw no positive infer¬ 
ence from the fact that they were found. Coins bearing the nan^e of 
Bazo Deo or Vasu Deva continued to be struck for a long period, but 
none of them are earlier than about A. D. 150,f and all we can say is 
that the discovery ^Bazo Deo coins at Jamalgarhi is perfectly con¬ 
sistent with the inferences to bo drawn from the style of the sculptures 
found in that locality, even if it be assumed, which is not proved, that 
the coins are contemporary with the sculptures. The coins, for all that 
appears to the contrary, may have been struck in the third century. 

The only other locality where the discovery of coins can be held to 
afEord evidence. for fixing the chronology of Gandhara sculpture is 
Sanghao. The discovery is reported by Major Cole, a good explorer and 
photographer, but a bad archoeologist, as follows :— 

“ The site where the sculptures were dug is perched on a steep 
spur, and was the first excavation done under my superintendence in 
January, 1883. The building revealed two distinct periods, and consists 
of a hasement containing small topes, and of a superstructure of plain 
apartments, built obliquely over the basement^ apparently without re¬ 
ference to its plan.- 

“ The sculptures were found in the basement^ and belong to the 
older period; coins of Kanishka, A. D. 80 to 120, were found in the 
superstructure, and belong to the more modern period. 

The Kanishka coins were found along with a brass ring in the so- 
called * treasury,’ M in earthen ware jars embedded in the floors at 
the corners A and B,” as shown in the plan.§ 

The sculptures referred to were sent to the Lahore Museum, and 
form the subject of Plate II of Major Cole’s volume of heliogravures. 

A coin of Gondophares was also found somewhere in the same group 
of buildings. II Gondophares reigned about A. D. 30, but the mere fact 
that a coin of his was found at Jamalgftrhi would, at the most, prove 

Archasol, Bep.^ Vol. V, p. 194. The date assigned to Bazo Deo in this passage 
is admittedly erroneous. 

t Gardner, Catalogue of Corns Greek and Sci/thic Kings, pp. Ui, 169—161 
PI. XXIX. 

X Cole, Third Seport of the Curator of Ancient Monuments in Jndia^ for the 
year 1883-84, p. ox. 

§ Cole, Second Beportf for 1882-83, p.*ozx, PL 3. 

II Cole, Third Beportj p. oz. 

T 
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an early occupation of the site. It is no evidence of the date of a parti¬ 
cular set of sculptures. 

The discovery of coins of Kanishka in the superstructure of the 
Jamalgarhi monastery, above the basement containing the sculptures, 
is a much more weighty fact, and undoubtedly seems to warrant Major 
Colo’s inference that the sculptures are^earlier than A. D. 100. Neverthe¬ 
less, I am convinced that the inference is a mistaken one. I fully 
accept Major Colo’s account of what he saw, but it is quite possible 
that he did not ace all that ought to have been observed. He is a 
strong believer in Sir A. Cunningham’s theory of the early date of the 
Gantlluira sculptures,' and may, like many other people, hava been 
unconsciously biassed by a pveposse.ssiou. It is impossible for any one 
who lias not minute local knowledge to check the details of an observa¬ 
tion as reported, but, while I cannot protend to point out th 0 __ seat 
of the error, I am fully persuaded that the discovery of the coins in 
question is not to be explained by the theory that the sculptures photo¬ 
graphed are earlier than the reign of Kanishka, but should be inter¬ 
preted in some other way. 

My reasons for thus refusing to accept apparently clear external 
evidence of date will, I hope, be sufficiently established by the discus¬ 
sion of the internal evidence on which T am about to enter. For the 
present, it will suffice to say that Major Cole’s plate refutes his text. 
Tlio Sanghao sculptures belong to the same school as those of Nuttu, 
though they may bo a little later, and they bear througliout distinct 
maiks of the intluonco of Roman art of the third or fourth century. 
Tliey cannot possibly bo anterior to A, D, 100, no matter what coins 
were found above or below them. 

The problem demanding solution may be conveniently stated by 
placing in juxtaposition and contrast the opinions expressed by the two 
scholars who have attacked it. 

Mr. Fergusson, after giving many reasons, some strong, and some 
the reverse, for his opinion, came to the conclusion “ that, though some 
of these Gaudhara sculptures probably are as early as the first century 
of the Christian Era, the bulk of thorn at Jamalgiri, and more especially 
those at Takht-i-Bahi, are subsequent to the third and fourth feenturies], 
and that the series extends dijwn to the eighth [century] ; till, in fact, 
the time when Buddhism was obliterated in these countries.”* 

Sir Alexander Cunningham expresses his views as follows :— 

** What I have called the Indo-Gi'ocian style must have been intro¬ 
duced by the Greeks who ruled the country ; but the earliest specimens, 
so far as can be proved, belong to the time of Azes, I saw myself twelve 

* Indian and Sastem Architecturey p, 182. - 
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coins of Azes exhumed from under the temple of Mali&r-kUmora (Shdh- 
dheri), from which the Indo-Ionic capitals and bases were extracted. 

The Indo-Corinthian examples should be equally old, at least all 
the fine examples. But the oldest that can bo proved, belongs tp the 
time of the Antouines, and is certainly older than Constantine.” 

[Here follow detailed referei;ices to the stupas at Mtinikyala and 
elsewhere, and to the use of the Arian alphabet, which has been sulfi- 
ciently discussed above.] 

“I would, therefore, ascribe all the greater works, both of sculpture 
and architecture, to the flourishing period of Kushan sway under 
Kanishka, Huvishka, and Vasu Deva—, or from 8tD to 200 A. D, 

Doubtless many stitpas were erected after A. D. 200 ; but they wore 
comparatively small, and their decorations rough and coarse.” 

[Reference is then made to the Saliri Bahlol image, and the Hidda 
and Baoti Find topes, whitfh will bo discussed subsequently.] 

“ I notice that none of the sculptured head-dresses show any affinity 
with Sassanian costume, whereas the coins (Indo-Sassanian) show it 
unmistakoably, from about the time of Bahram Oor. From this I infer 
that the sculptures arc older than 400 A. D, 

“ I believe that the strong Sassanian government from A. D. 230 to 
450 formed a very effectual barrier to intercourse between Rome and 
N.-W. India. Roman gold coins are plentiful down to the time of 
Severus and Caracalla [A. D. 217]. They then disappear until the 
time of Justin [A. D. 626], Marcian [A. D. 450], Leo [A. D, 474], and 
Anastasius.” [A. U. 491-518].* 

I am not able to agree altogether with either Mr. Fergnsson or Sir 
A. Cunningham, and shall now proceed to state the reasons which seem 
to me sufficient to justify me in venturing to differ from such eminent 
authorities. 

It will be convenient to attempt in the first place to fix possible 
limiting dates, and, when that has been done, to determine, so far as 
may be, the approximate actual dates of the sculptures. The chronolo¬ 
gical enquiry involves the determination of their aesthetic affinities. 

As to the initial date there is practically no dispute. It is impos¬ 
sible to be certain that “ tho Indo-Grecian style ” was really “ introduq^d 

* My quotations are from a letter dated 8fch January 1880, with which Sir A. 
Cunningham favoured me in answer to enquiries, and which consequently, express 
his latest and deliberate opinion on tho subject. In the Introduction to Volume V 
of the Archaeological Reports he had long ago expressed the same opinion as to the 
relation between the Kushan dynasty and the Gandh^ra sculptures, but the theory 
which he then held as to the Kushan chronology obliged him to fix the date of the 
aoulptnres nearly a century and a half earlier than he now does. 
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by the Greeks who ruled the country/’ as Sir A. Cunningham affirms 
that it must have been, because, with the exception of coins, not a 
vestige of Bactrian arc is known to exist, and we know nothing almost 
about the Greeks who ruled the country beyond the names of some of 
them. 

But, whoever introduced Greek ant into India, so far as our present 
knowledge extends, tho Taxilan Ionic temples are certainly our oldest 
specimens of Indo-Greek architecture, and the statuette of Athene, in 
the same posture in which she is shown on the coins of Azes, is our 
oldest ^Indo-Greek sculpture from tho Gandh^ra region. .Both the 
temples and statuette must date approximately from the beginning of 
the Christian era. 

It has been shown above (p. 112) that Greek art influenced Indian 
sculpture and architectural decoration from the time of Asoka B. 0. 
250, and that more or less distinct traces of it& influence may be traced 
in the interior of India for several centuries afterwards. Greek ideas 
reached India by at least two routes, namely, overland through Bactria, 
and by sea through the ports of the western coast. 

The Athene and the Taxilan Ionic pillars are, I think, to be classed 
among the results of this old and long-continued Hellenistic influence. 

The bases of tho Ionic pillars at Taxila, according to the measure¬ 
ments of their discoverer, correspond exactly with the pure Attic model, 
as seen in the Erectheum. “ The capitals differ from the usual Greek 
forms very considerably, and more especially in the extreme height of 
the abacus. The volutes also differ, but they present the same side 
views of a baluster, which is common to all tho Greek forms of the 
Ionic order.”* In other words, the pillars, though with peculiarities of 
their own, are Greek, not Roman, The Roman modifleatiou of the 
Ionic order was characterized by comer volutes. 

At the beginning of the Christian era Roman art, as will be explain¬ 
ed presently, had not affected India, and the fact that the Taxilan Ionic 
pillars are Greek, not Roman, in style, harmonizes perfectly with the 
numismatic evidence that they were erected soon after B, 0. 30. 

So far, then, as the Athene and the Ionic pillars are concerned, it 
must be admitted that the Gandhata sculptures go back to the be¬ 
ginning of the Christian era, and A. D. 1 may be taken as the anterior 
limiting date. Nothing older is known in the Gandh4ra region. I 
shall endeavour to prove subsequently .that nothing else which has been 
found there is nearly so old. 

I shall now try to fix the posterior limiting date, which Mr, Fergug- 


* ArohaoU Rep. Vol. V, p. 71, PL XVIII. 
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Bon places in the eighth century, and Sir A. Cunningham at the be¬ 
ginning of the fifth. 

The extension of the Greaco-Buddhist series of sculptures down to 
the eighth century A. D. by Mr. Fergusson was suggested by the -pub¬ 
lished accounts of the opening of the great tope at Manikydla many years 
ago by General Ventura. ^ , 

The undisturbed deposit which was found in the lower portion of 
that building included coins of Kanishka and Huvishka, and none 
later, and is legitimately interpreted as signifying that the structure 
in its original form cannot be older than A. D. 110, nor much later than 
A. D. 150. 

The upper deposits, about the exact position of which there is 
some doubt, contained various coins ranging in date from A. D. 632 to 
about A. D. 730, and undoubtedly show that the top of the building must 
have been opened in the eighth century, and a deposit then made. But 
they prove nothing more. 

We are altogether ignorant of the circumstances under which these 
upper deposits were made, and it is very unsafe to build any historical 
theories on their existence. The great tope at Manikydla is adorned 
with Indo-Corinthian pilasters, the existing capitals of which are exe¬ 
cuted in hanlcar^ or nodular limestone. Sir A. Cunningham supposes 
that all the original work of the tope was in sandstone,and that the 
hanhar mouldings date from the eighth century.* No other example 
of Indo-Corinthian work of that date is known, and, if the existing 
capitals were executed in the eighth century, I feel certain that they 
were mere restorations. As a matter of fact their date is quite uncer¬ 
tain. The attempt to connect the coin of Ya^o Varma, A. D. 730, 
which was found in the upper deposit, with supposed repairs of the 
tope in the eighth century is purely conjectural.f All we really know 
is that somebody for some reason unknown opened the building at the 
top and put in a coin of Ydso Varma. Such an adventitious supple¬ 
mentary deposit is no substantial basis for an argument that Buddhism 
and Indo-Hellenic art still flourished in the Qandhara region in the 
eighth century, and, except Yaso Varrna's coin, no evidence whatever, 
so far as I am aware, exists to support the inference that the Gaudliara 
school of art continued to exist so late as the eighth century, 

. In another place, Mr. Fergusson, still relying on the same poor 
little coin, has given an unwarrantable extension to the duration 

* The great Hanikydla tope is discussed hj Cunningham at considerable length 
in ArchoBol Rep., Vol. II, p. 139, and Vol. V, pp. 76—78. 

f [It is more probable that the coin is of the 6th century, of a Yaio Tarman 
about 532 A. D. This would admirably fit in with “ the limiting date" given on \ 
p> 153. See Rtoceedinga for Augoat 1888. Dn.] 
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of Buddhism as a dominant faith in G^ndhdra. There were/’ he 
writes, “ probably no great Buddhist establishments in Gandh^ra before 
Kanishka, and as few, if any, after Y*a 80 Varma, yet we learn that 
between these dates [i» e. circa A. D, 78 to 730], this province was as 
essentially Buddhist as any part of India.* 

In support of the last clause of this sentence the Chinese travellers 
Fa Hian and Hiuen Tsiang are appealed to, bnt their testimony does not 
support the conclusion drawn from it. After the middle of the seventh 
century, when Hiueu Tsiang wrote, very few parts of India were “ essen¬ 
tially Buddhist,** and Gandhara certainly was not. In A. D,,730 very 
little Buddhism can liavo been loft in it. 

Mr. Fergusson’s language is correct when it is confined to the be¬ 
ginning of the fifth century. Fa Hian who travelled in India in the 
years A. D. 400—405, found Buddhism vigorous and flourishing in 
Gandhara, as in a large part of India. But, afr the time of the travels of 
Hiuen Tsiang, A. D. 629—642, a very great change had taken place, and 
Gandhara was very far from being “ essentially Buddhist.** 

The capital city of Gandhara, the nmdern Peshawar, is, he notes 
“ about 40 [= 6 to 7 miles] in circuit. The royal family is extinct, 

and the kingdom is governed by deputies from Kapisa [N. of Kabul]. 
The town and villages are deserted, and there are but few inhabitants. 
At one cofner of the royal residence there are about 1,000 families 
* * * There are about 1,000 sayighdrdmas [monasteries], which are 

deserted and in ruins. They are filled with wild shrubs, and solitary to 
the last degree. The stupas are mostly decayed. The heretical temples, 
to the number of about 100, are occupied pell-mell by heretics.** 

At Pushkalavati, the modern Hashtnagar, the pilgrim found a 
largo population, but not of the congregation of the faithful, for the 
Buddhist buildings, like those of the capital,^were in ruins, 

Taxila, east of the Indus, was dependent on Kashmir, the royal 
family here also being extinct. The monasteries are described as 
“ ruinous and deserted, and there are very few priests ; those that there 
are, study the Great Vehicle.*'t 

The graphic and emphatic words of Hiuen Tsiang prove with abso¬ 
lute certainty that at the time of his visits (A. D. 629—642) the Buddhist 
religion in Gandhara was nearly extinct. The utter decay of which he 
gives such clear testimony must have been in progress for a considerable 
time. It is not possible that the Buddhist edifices of Peshawar could have 
become “ deserted and in ruins, filled with wild shrubs, and solitary to 
the last degree ** in a day, 

* History of Indian and Eastern Architecturef p. 76. 
t Beal, Buddhist Records of the Western World, Vol, I, pp. 100, 109, 187. 
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It is quite safe to assume that Buddhism had ceased to be an active 
force in the Gandhfira region, including Taxila, hj the year A. D. 600; 
and it is inconceivable that new religious edifices on any considerable 
scale should have been erected, or works of art deserving of the name, 
executed in that region subsequent to that date by the scattered, poverty- 
stricken, and necessarily dispirited adherents of a decaying religion. 

It follows, therefore, that the series of Graeco-Buddhist works in 
Gdndhara does not extend, as liir. Fergusson supposed, to the eighth 
century, but, on the contrary, was closed by the end of the sixth 
century, , 

As a matter of fact, the closing date must, I believe, be pushed 
back considerably farther, but in any case, A. D. 600 must be taken as the 
extreme possible limiting posterior date for any work of the Qdndhdra school 
in the Lower Kabul Valley. The dates of which we are in search lie, 
therefore, between A. D. 1 and A. D. 600. 

The above argument, based on the testimony of Hiuen Tsiang, 
appears to mo unanswerable, but it may bo well to supplement it by 
other arguments, in themselves of loss force, which reduce the closing 
date to still narrower bounds. I have already quoted Sir A Cunniug- 
ham’s remark that the head drosses of the Gandhara sculptures show no 
affinity with the Sassanian costume, and that the sculptures may there- 
foi’e be regarded as prior, not only to A. D. 600, but to A. D. 400. 

Another observation of Sir A. Cunningham’s loads to nearly the 
same conclusion. He observes that “ all, or nearly all, Buddhist build¬ 
ing must have, been stopped after the occupation of Peshawar by 
Kitolo’s son in the latter part of the fifth century.” The Chineso ac¬ 
count show that “ the last king of the Yuchi [Yueh-ti] mentioned in 
history is Kitolo, who took possession of Gandhara, but wan obliged to 
return to the west to oppose the white Huns, leaving his son in charge 
of the new province. The son established his capital in Po-lu-she, 
or Parshiwar [Peshawar] ; and the name of the founder of the Little 
Yuchi, as they were afterwards called, still survives in the title of Shdh 
Kator, the Chief of Chitrdl,”* 

The coins of the kings of the Little Yuchi are described as bearing 
S'aiva emblems,t and the kings themselves, therefore, were presumably 
Brahmanists. It is going too far to assume with Sir A. Cunningham 
that the rule of a S'aiva king must necessarily have put a stop to all, 
or nearly all, Buddhist buildiags, but it must certainly have been un- 

• My first quotation is from a private letter. The second is from Archmol. 
Rep.f Vol. II, p, 63. I have not verified the reference to Chinese authors, which 
is not given in detail. 

t Archceol iJep., Vol. V, p. 7. I have not seen any of these coins. 
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favourable to their erection. In another place. Sir A. Cunningham 
speaks of “ the first persecution of Buddhism, by the S^aiva kings of 
the Little Yuchi/’* but I do not know what evidence exists for this 
alleged persecution. Whatever may have been the precise attitude of 
the Little Yuchi kings towards Buddhism, it is certain that the latter 
years of the fifth century were times ,of conflict and turmoil throughout 
Northern India. The Bhitari pillar inscription records the sti'uggles be¬ 
tween the Gupta dynasty and the Huns (Hunas), and in or about A. D. 
480, on the death of Skanda Gupta, the Gupta empire broke up.f A 
few years later the stormy career of the Hiina chief ^ Mihirpkula dis¬ 
turbed the whole of Nbrthern India from Bengal to Kdshmir.| In such 
a period of anarchy and confused struggles for dominion the arts of peace 
are perforce neglected, and it would be strange indeed if Gdndhara in 
those days was the scene of the peaceful development of a considerable 
school of sculpture, as Mr, Forgusson supposed it to have been, 

I doubt also if the Greeco-Roman impulse retained any consider¬ 
able force after A. D. 450, even on the noi*th-west frontier. By that 
time it had certainly spent itself in India Proper, both in the North 
and West.' The last faint traces of Greek skill in design are observable 
in the Gupta gold coinage of Chandra Gupta II, which was minted in 
Northern India about A. D. 400,—the later Hindd coinage is all barba¬ 
rous in style. Corrupt and unmeaning Greek letters linger on the 
silver coins of Kumdra Gupta and Skanda Gupta struck in Western 
India up to about A. D. 480, but the fact that these letters are corrupt 
and unmeaning shows that Hellenistic culture had then dwindled down 
to a dead tradition, even in Gujarat, which had been for centuries in 
communication with Alexandria and Rome. 

In shorts all that is known of early Indian history indicates the great 
improbability of the existence of a flourishing Hellenistic school of 
sculpture on the north-west frontier later than A. D. 450. 

Before proceeding to the discussion of the artistic relations of the 
Gandhara sculptures, which will render the chronology more definite, 
one other piece of external evidence may be cited to prove that the good 
sculptures are much earlier than A. D. 600. 

* Archceol. Rep.y Vol V, p. 42, 

t [See, however, on the dissolution of the Gupta empire, the paper an In* 
ecrihed seal of Kumdra Qupta, ante, p. 86. Eu.] 

t For the history of the Gupta period sed Mr. Fleet's work on the Gupta inscrip¬ 
tions, Yol. III. of the Corpus Inscriptionum Indicarum, I have given a very brief 
outline of it in my essay on the Gupta Coinage in the Jou/mal Royal Asiatic Society 
for January 1889, to which reference may be made for the proof of the remarks in 
the next paragraph. 
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A statuette, In^o-Greek or Indo-Roman in style, wanting the liands 
and feet, was discovered by Dr. Bellew in the Qandhira country, ctive- 
fully enclosed in a sepulchral chamber at the level of the ground In the 
centre of a atupa* Xlm statuette represents the standing Buddha, and 
is characterized by Dr. Bellew as “ better carved than the generality of 
figures met with,*’ and by Sir A. Quuningham as “ fine.”* 

The style of., the statuette shows that it was executed during the 
'flourishing period of the Gandhdra school, and its mutilated condition 
proves that it was already old when deposited in the stupa. The form 
of that bujlding indicates that it was created not later than A. D. 600, 
nor much earlier than A. D, 500. ' 

It is thus evident, remarks Sir A. Cunningham, that the statuette 
was utilized at a time “when the zeal of first converts had long since 
died away, and the growing indifforenco of the people no longer required 
the manufacture of new otatuos. Under such circumstances, I can 
readily suppose that that the builders of the tope may have deposited 
any piece of Buddhist sculpture that came to hand, just as Brahmans at 
the present day will set up and worship any statue which may bo found, 
caring little for its state of mutilation, aud still loss for its possible 
connexion with Jainism or Buddhism.” 

This curious discovery thus confirms the evidence already adduced 
to prove the propositions that the period A. D. 500—600 was one of 
decay for Buddhism in Gandhara, that few now religious edifices were 
erected doing that period, though their construction did not altogether 
cease, and that the vigorous, local scliool of Indo-Hellenic art belongs 
to an earlier time. » 

My contention that the history of the Gindhara school of Indo- 
Hollonic art, consecrated to the service of Buddhism, was practically at 
an end by A. D. 450, may be mot by the observation that Buddhist 
monuments of later date are known to exist in the upper Kdbul Valley 
and els'ewhere in the neighbouring countries. 

One of the latest stupas^ to which a date at all definite can be assign¬ 
ed, is thatknownas No. 10, at Hidda near Jaldlabdd. This building con¬ 
tained a deposit of coins consisting of five gold of the Byzantine 
emperors Theodosius, Marcian and Leo (A. D. 407—474), two very 
debased imitations of the Indo-Scythian coinage, which may be assigned 
to the sixth century, and no less than 202 Sassanian coins of various 
reigns, but all agreeing in the absence of any trace of Muhamjnadati 
influence. 

Masson and Wilson, arguing from these facts, reasonably came to 

* Ounningham, Descriptive List^ No. 165 ; and Arahoeol. He/). Vol. V, p. 42, with 
quotations from Dr. Bellew’a Report on Vueufzai, the original of which I have not seen > 
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the conclusion that the stujpa must have been constructed between the 
years A. D. 474 and 690, at which latter date the Muhammadan incur¬ 
sions had begun, and Kabul was governed by Brahman kings.* 

The Sassanian coins indicate that the monument was erected about 
A. D. 600. 

A stupa belonging to approximately the same period, with an undis¬ 
turbed deposit of coins, was opened by Sir A. Cunningham at Baoti Find 
in the Rawal-Pindi District, east of the Indus.f 

No stupa of later date than those at Hidda and Baoti Find is, 1 
believe, known either in Afghanistan or the Fan jab, though I should be 
sorry to affirm that nohe such exist. 

These examples prove, as we had already learned from Hiuen Tsiang, 
that Buddhism, though sadly weakened at the beginning of the seventh 
century, was still alive, and show, which was hardly to be expected, that 
occasionally persons could still be found willing to spend much time and 
money on works dedicated to the religion of Buddha. 

But these examples prove nothing in favour of the late continuance 
of the GAndhdra school of sculpture. 

I do not think that any Indo-Hellenic sculpture was found associat¬ 
ed with the ruins of the Baoti Find stupa. The published information 
concerning the architectural and sculptured decorations of the stupas near 
Jalaldbad is very meagre. So far as it goes, it indicates that, whatever 
may be the reason of the difference, the monuments in the upper Kabul 
valley do not display such manifest traces of Grroco-Roman influence as 
do those situate in the lower Kabul valley or Gandhara. Wilson speaks 
more than once of “ plain mouldings ” on the pilasters, and does not, 
I think, note any example of the Indo-Oorinthian capital among the ruins 
of the JalalabAd topes. The date of these topes has, consequently, 
little bearing on the question concerning the chronology of the QAndhAra 
sculptures. 

It is probable that these sculptures are the work of a special local 
school, working on the lines of Roman art under the patronage of 
the sovereigns who resided at the city now known as Peshawar. It 
seems clear that the head quarters of the school were at PeshAwar, and 
that the special modidcation of Roman art, worked out by the artists of 
that city, never spread beyond the bounds of a comparatively small region 
in the vicinity of the capital. The connection between the PeshAwar 
school and the architects and sculptors of interior India was, I believe, 
very slight, if it existed at all, 

I have ventured to assert positively that the Gdndhara or Peshdwar 

^ AHana Antiqua, pp. 44, 110, PI, XVI, XVIII, 

t ArchcBoh Vol. II, p. 141. 
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local school of sculpture followed the lines of Roman art, and is not the 
direct descendant of pure Greek art. This proposition of course is to 
be taken strictly as applying only to the PeshAwar school. It does not 
apply to the case of the Ionic pillars at Taxila, nor to the sculptures 
at Buddha Gaya or Bharhut. The SAnchi work too is probably free 
from Roman influence, and I cajinot perceive any very clear traces of 
such influence at Amaravati, though I am not certain that it is alto¬ 
gether absent. The art work in some of the caves in Western India, 
on the other hand, was in all probability influenced by the specially 

Roman developments of Greek art. 

® • 

I pass by on the present occasion the wider (Juostions suggested by 
an examination of the entire field of early Indian art, and confine 
myself to the discussion of the nature and degree of Roman influence 
on the local Gandhdra or Peshawar school of sculpture, which is special¬ 
ly characterized bv the use for decorative purposes of the Indo-Corin- 
thian capital. 

A brief outline of some of the most material facts in the history 
of the intercourse between Home and India will help ray readers to 
appreciate more accurately the value of comparisons between Indian 
and Roman works, and to understand the bearing of such compariftonB 
on the chronology of the Gandhdra school, 

Roman influence was not felt by India until after the establishment 
of the empire of the Caesars, and the subjugation of Egypt by Augustus ; 
and even during the reign of Augustus, the maritime commerce be¬ 
tween Rome and India appears to have been conducted by Arab ships. 

The discovery or re-discovory of the course of the monsoon by 
Hippalos, about the middle of the first century A. D,, first rendered 
it possible for Roman ships to reach the Indian shores. 

The overland trade between India and the Roman empire appears 
to have first attained large dimensions at about the same time. Pliny, 
who died A. D. 79, laments, in a well-known and often quoted passage, 
the heavy drain of gold from the capital towards the east, and his evi¬ 
dence is confirmed by the large number of coins of the early Roman 
empire which have been found in India. 

The overthrow of the Nabateean kingdom of Petra in A. D. 105 
secured for Palymra the commercial preeminence on the principal 
land route between the Roman empire on one side and India and China 
on the other, and that city retained the preeminence thus gained until 
it was sacked by Aurelian in A.*D, 273. Palymra was visited by the 
emperor Hadrian about the year A. D. 130, and about A. D. 200, in the 
reign either of Septimus Severus, or of his son Caracalla, was made a 
Roman colony. 
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Active communication between the Roman empire and the far east 
was maintained during the third century, not only by the peaceful 
methods of commerce, but by the frequent oriental expeditions of the 
emperors. The disastrous war of Valerian with the king of Persia, 
A, D, 254—260, brought the armies of Rome into almost direct contact 
with India. , 

The period of Palmyrn’s commercial greatness, A. D. 105—273, coin¬ 
cided with the period of Roman military activity in the east, and in part 
with the prosperity of Alexandria, the emporium of the Indian sea-borne 
ti ado^ This period, accordingly, is that during which Roman intercourse 
with India attained its maximum. “ It was during the reigns of Severus 
[A. D. 194—211], his son Caracalla [A. D. 211—217], and the Pseudo- 
Atrtonines that Alexandria and Palmyra were most prosperous, and 
that Roman intercourse with India attained its height. The Roman 
literature gave more of its attention to Indian matters, and did not, as 
of old, confine itself to quotations from the historians of Alexander, or 
the narratives of the Seleucidan ambassadors, but drew its information 
from other and independent sources.” 

The existence of such independent sources of information is ap¬ 
parent from the works of Clemens Alexandriiius, (who mentions Buddha 
and stupas), Philostratus, Lilian, and other writers.* 

It so happened that at the date, A D. 273, of the cruel destruction 
of Palmyra, Alexandria too had fallen into comparative decay. “ It 
would,” of course, as Priaulx observes, “ bo absurd to suppose that 
the destruction of Palmyra, however much it affected, put an end to 
the Indian trade through the Persian Gulf,” The trade continued, and 
part of it passed for a time to Batne near the Euphrates, a day’s 
journey from Edcssa.f But the Indo-Roman trade, though not stopped, 
was necessarily very much diminished in volume by the destmetion of 
its overland, and the decay of its maritime emporium, and the intercourse 
between Rome and the far east became much more difficult and inter¬ 
mittent than it had been for about two centuries previously. 

The Alexandrian trade about this time seems to have been aban¬ 
doned by Roman ships, and to have depended on Arab vessels, as in the 
days of Augustus, In the reign of Constantine (A. D. 306—337) com¬ 
merce with the east revived, but the Roman ships seem to have rarely, 
if ever, ventured, beyond the Arabian Gulf of the Red Sea, 

* Priaulx, Apollonius of Tyana and Indi&n Emhassiea to Rome, pp, 132, seqq. 
My remarks on the coarse of Roman trade with India are chiefly drawn from this 
valoablo little book and Prof. Robertson Smith’s article ou Palymra, in the ninth 
edition of the Encyclopaedia Britannioa, 

t Priaulx, Apollonius of Tyana, etc., pp* 178, 233. 
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The kno^n facts of the external relations between the Roman 
empire and India* therefore, apart from all sesthetio criticism, suggest 
that, if Indian art was influenced by Roman art, the influence would have 
been most active during the period which may be defined, in round num¬ 
bers, as extending from A. D. 100 to 350. It would hardly be reasonable 
to expect that the partial interruption of intercourse between A. D. 273 
and 306 should be traceable in Indian art history, and it is not tiace- 
able. 

I, have named A. D. 100 as the approximate earliest possible 
anterior limit for Roman influence on Indian art, but, as a matter of fact, 
that date is too early. The name of Rome must of course have been 
long known to a greater or less extent in India, but I doubt if the 
Oriental would know much about the Roman empire, before the reign 
of Hadrian (A. D. 117—138), whose expeditions to Syria (circa A. D. 
130), and passion for building great edifices must have spread the fame 
of his power among the merchants of the cast, I consider it impro¬ 
bable that Roman models could have affected Indian art before A. D. 
150. On the other hand, Roman influence continued to be felt by the 
arts of India after A. D. 350, and may not have completely disappeared 
for a century later. » 

The ground has now been cleared for an examination in some detail 
of the Roman elements in the art of the Gandhara or Peshawar school. 
The general aspect of the figure sculptures and architectural decora¬ 
tions of that school is, as Mr. Forgusson perceived, distinctly Roman, 
but a vague assertion to that effect cannot convince anybody who has 
not acquired some familiarity with the art both of Romo and Gandhdm. 
Detailed proofs are necessary to carry conviction to the mind of the 
ordinary reader. I shall now proceed to give some. 

Roman architecture, as we know it, dates only from about the 
Christian ei-a, and the rapidity with which it spread from that time is 
something marvellous. Through nearly the whole extent of the Roman 
empire, through Asia Minor, Sicily, Britain, France, Syria, Africa,— 
with one great exception, Egypt,—all was Roman in moulding, orna¬ 
ment, details, the very style of carving, and the construction. No 
matter what the country of the architect, all seem to have lost their 
nationality when the Roman came, and to have adopted implicitly his 
system of design and decoration.'• 

“ It is not uncommon to find examples of Roman architecture 
completely overdone with ornament, every moulding carved, and every 
straight surface, whether vertical or horizontal, sculptured with foliage 
or characteristic subjects in relief.’** 

^ Lewis and Street, article Architecture in Encyoloptedia Britannica, 9th edi¬ 
tion, pp. 418, 421. 
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To tho list of countries above enumerated as having adopted the 
Roman system of design and decoration, the Lower Kabul Valley, 
though it never formed part of the Roman empire, must be added. 

So far as I understand the published plans and elevations, the 
Gandhara buildings show little Roman influence in their construction, 
though 1 should not venture to affirm that careful study might not 
reveal the existence of Roman elements in their plan and construction. 
However this may be, these buildings, like those of the provinces of 
the empire, were “ Roman in moulding, ornament, details, and the very 
style of carving,** and were characterized, like better known examples 
of Roman work, by excess of ornament, and by the lavish use for 

decorative purposes of crowded realistic compositions in high and low 
relief. 

Almost every frieze or panel from Gandhara is decorated with florid 
Corinthian pilasters, and numerous fragments of similar Corinthian 
capitals belonging to structural pillars have boon found. No one can 
give the most cursory glance at a collection of Gandhara sculptures 
without being struck by the free employment of the Corinthian capital 
as an ornament. No other Grteco-Roman form of capital is used, though 
for a time the Indo-Persian form continued to dispute the field with its 
newly introduced rival. 

Such extensive and exclusive use of the Corinthian form of pillar is 
in itself decisive proof that tho school characterized by it was dominated 
by Roman influence, and'was not a direct descendant of Greek art, 

Tho case of Palmyra offers an exact parallel to what wo see in 
Gdndlidra. “ K is remarkable,” observes Wood, “ that, except four Ionic 
half-columns in tho temple of the sun, and two in one of the mausoleums, 
the whole is Corinthian, richly ornamented, with some striking beauties, 
and some as visible faults.*’* 

We find the same state of facts at the other great Syrian city of 
Baalbec, or Heliopolis, “which, so far as it has been known to modern 
travellers, is a Roman city of the second century A. D. The Corinthian 
order of architecture—the favourite order of the Romans—prevails 
with few exceptions in its edifices. A Doric column, tho supposed 
clepsydra, is, indeed, mentioned by Wood and Dawkins, and the Ionic 
style is found in the interior of the circular temple;*’ hut all else is 
Corinthian. 

The style of the great temples at Palmyra is later and more debased 
tban that of the corresponding edifices at Baalbec. No building of impor¬ 
tance was erected at Palmyra after the sack of the city by Aurelian in 
A. Dp 273, and the temples may be referred to the third century A. D., 

* Wood, Palmyra, p. 16. 
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having probably been erected during the reigns of Odeenathus and 
»Zenobia (A. D. 260—273.) 

During the period A. D. 105—273 Palmyra was the principal dep6t 
of the overland trade between India and the west, and the caravans 
which were constantly passing and re-passing through it must have af¬ 
fected some exchange of ideas as well as of more material wares. It is, 
therefore, reasonable to believe that the example of Palmyra was one of 
the factors which influenced the Gandhara architects and sculptors in 
their adoption of the universally diffused Qprinthian style.* 

The peculiarities of the Indo-Corinthian pillars have been briefly 
described in a previous page (pp. 117, 118). 

Sir A. Cunningham holds that “ at least all the fine examples 
of the Indo-Corinthian style, such as the capitals found at Jamalgarhi? 
which are the finest known, should be ascribed to the same age as the 
temples with Ionic pillars at Taxila. 

This view appears to me altogether erroneous, and inconsistent with 
the observed facts. The Taxilan temples date from the beginning of the 
Christian era, and show no trace of the domination of Roman ideas of 
art. 

The Indo-Corinthian remains, on the other hand, bear on their face 
the most obvidus resemblance to fcoman work, and must consequently 
bo later than the time when India and Rome came into contact. On 
historical grounds I havp fixed the approximate date at which Roman 
forms of ai’chitectural decoration reached India as not earlier than A. D. 
150, and an examination of the Indo-Corinthian works fully confirms 
this inference drawn from the known facts of external history. 

It is, I venture to affirm, impossible that a florid adaptation of 
the Corinthian order, such as is universally employed in the buildings 
of Gdndhara Proper, could have attained such favour except under 
Roman influence. 

Pure Greek examples of the Corinthian order are extremely rare, 
while Roman examples are numbered by thousands. The Corinthian 
pillar, modified so freely, that no two specimens exactly agree, was the 
favourite architectural decoration employed by the builders of imperial 
Romo, and by those of the subject provinces, who followed the fashion set 
at the seat of government. 

I think 1 am perfectly accurate in asserting that Corinthian capitals, 
at all like those at Jamdlgayhi, were not produced anywhere in the world 
as early as the beginning of the Christian era, whereas plenty of capitals, 

* Prof. Robertson SmitVs articTos in tbe Enoyolopoedia Britannioa, 9fch edition, 
give excellent summaries of the present state of knowledge respecting Palmyra and 
Baalboo. 
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Very like these, though differing in detail, were executed in various parts 
of the Roman world during the third and fourth centuries. 

The fact, (according to Sir A. Cunningham’s measurements), that 
the only two Indo-Corinthian bases of columns yet discovered do not 
differ widely from the bases of the pillars in the Choragio monument of 
Lysicrates, which was erected in B. Q. 334, does not render credible the 
supposition that capitals similar to Roman work of the Antonine period 
were executed at the beginning of the Christian era. 

Mr. Fergusson describee^ the Jamalgarhi capitals as being more 
Greek than Roman in the character of their foliage, but mpre Roman 
than Greek in the form of their volutes and general design. Pei’haps,” 
he added, “ it would be correct to say they are more Byzantine than 
either, but, till we have detailed drawings, and know more of thoir 
surroundings, it is difficult to give a positive opinion as to their age.”’**' 

The great critic, with the imperfect ’materials at his command, 
might have felt a difficulty in deciding whether a given specimen was 
to be dated from A. D. 200 or 400, but he had no difficulty in seeing 
the strong Roman element which exists in all the specimens. Mr. 
Freeman has more than once called attention to the remarkable cir¬ 
cumstance that human figures are inserted among the acanthus foliage of 
the Corinthian capitals in the ruins of the Baths of Carac&lla at Romo. 

“ The artist,” ho observes, “ has been so far from confining him¬ 
self to one prescribed pattern, either of volutes or acanthus leaves, that 
he has ventured to employ vigorously carved human or divine figures as 
parts of the enrichment of his capitals. 

Similar figures, employed just in tho same way, occur in some of 
the Indo-Corinthian capitals from Jamdlgaphi,and are described by their 
discoverer as follows :— 

“ The human figures, which are introduced in the spaces between 
the acanthus leaves, are all small, and do not interfere in tho least 
degree with the treatment of the foliage. When there is only one 
figure, it is always that of Buddha, either sitting or standing, and, when 
there are throe figures, tho middle oue is of Buddha, and the others are 
attendant Arhans, These figures are never obtrusive, and they are 
always so placed tliat, to ray eye, they harmonize most agreeably with 
the surrounding and overhanging foliage.”J 


4 


- * History of Indian and Eastern ArchiteoturOy p. 174. 
f The quotation is copied from Ounniugham, Arohceol Rep.^ Vol. V, p. 193, 
where the original is said to be in an essay by Mr Freeman published in Macmillan’s 
Magazine; bnt no exact reference is given. Mr. Freeman alludes briefly to the 
subject in his separately published essays on Italian arohiieotare. 

X Cunningham, Archaol Rep tYoiy Y, p. 193. On the same page the author 
makes an nufortnnato slip, and places Coracalla “ in the beginning of the first oentory 
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Whatever be the easthetic merits or demerits of the practice of 
introducing human figures into the Corinthian capital, it was a Roman 
practice. No one will contend that the capitals in the Baths of Oara- 
calla are imitations of those in the Gandhara monasteries. It follows 
that the Gandhara capitals are imitated either from those in the Baths 
of Caracalla, or others of similar (Jesiga of the same period. The reign 
of Caracalla extended from A. D. 211 to 217; and the necessary infer¬ 
ence is that the Jamalgafhi capitals with human figures are later than 
A. D. 217. 

This ^inference as to the date of the Jamalgai'hi sculptures derived 
from the character of the capitals is in complt?te accordance with tim 
conclusions deduciblo from an examination of the style of the sculptures 
in relief. 

Before quitting the topic of the Indo-Corinthian capitals, it is only 
just that I should corapfete the account of Mr. Fergusson’s views as to 
their date. He argues that their form argues a date later than the reign 
of Constantino (A. D. 306—337), after which time “ the design of the 
capitals went wild, if the expi'ession may be used. The practice of 
springing arches from them, instead of supporting horizontal architraves, 
required a total change, and in the West it produced exactly the same 
effects that *we find in Gandhara.* The capitals for instance, in tlio 
churches of St. Demetrius and that now known as the Eski Jouma of 
Jonma at Salonica, both built in the early part of the 5th century, are 
almost identical in design with these, and many of the churches in Asia 
Minor find Syria show the Same ‘ abandon ' in design, through frequent¬ 
ly in another direction.” 

I have no doubt that Mr. Forgusson is right in comparing the 
Gandhara capitals with those of the two Syrian churches belonging to 
tho early part of the fifth century which he names, and that a general 
resemblance exists between the objects compared. Such a general re¬ 
semblance is quite natural, even if there be an interval of fifty or a hun¬ 
dred years between the Syrian and the Indian pillars. But, if Mr, 
Fergusson intended to suggest that the JamalgarJii pillars were exe- ' 

of tho Oliristian era,” and thence argues for tho early date of the soalpfcuros. Mr • 
Fergusson, in correcting this accidental error, allovred himself to fall into a similar 
one, and dated the baths of Caracalla in the reign of Constantine. 

* Indian and Eastern Architecture, p. 178, with references to Texier and 
Pullan’s Byzantine Architecture, aifd Do Vogue's Syrie Centralo. The Syrian 
pillars figured by De Vogiie display certainly a great * abandon * of design, but they 
have no resemblance whatever to the G&ndh&ra forms. 1 except, of course, the 
comparatively regular Corinthian capitals at Palmyra and Baalbeo, which are not 
much dissimilar from the G&ndhara varieties. 

W 
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oated subsequent to the reign of Constantine, I cannot agree with him. 
They belong rather to the Antonine period, and may be referred with 
approximate correctness to A. D. 250, the Indian development being 
necessarily a little later than its Roman original, 

I do not know whether true structural arches, carried on Corin¬ 
thian pillars, were employed in the coi^struction of the Gandhara monas¬ 
teries or not, but it is probable that they were; for the reliefs show 
numerous examples of arches carried on such pillars, and used as deco¬ 
ration* 

« I 

Mr. Fergusson's hint that it would perhaps be more «mcurato to 
call the Indo-Corinthiah capitals Byzantine than either Greek or Roman 
does not seem to mo a fruitful one. The term Byzantine may, of course, 
he used with reference to any Roman art of the fourth century,* to 
which period some of the Gandhara sculptures must be referred, but 
it generally connotes tho formal, hieratic, andr long stationary stylo of 
later date. The good Gandhara works do not seem to me to be charac¬ 
terized by the hieratic stiffness which is the special note of Byzantine 
art, although some of thorn are closely related to works executed in 
the reign of Constantine; and when tho school began to decay, the art 
of Gandhara passed, not into Byzantine formalism, but into Hindd 
barbarism. 

When Fergusson wrote, the erroneous date which he assumed 
for the Amardvati rails, and the inferences which he drew from the 
discovery of the coin of Ya^o Varman in the great tope at Manikyala 
predisposed him to assign an unduly late date to the Gandhara school. 

Mr. Fergusson rightly observed that some of the Gandhai’a sculp¬ 
tures might be mistaken for early Christian works, but he did not 
follow out the hint thus given, and the remark, though perfectly true, 
has not attracted much attention. He supported the observation by a 
cursory reference to the early Christian sarcophagi and ivories. I have 
examined the fine collection of ivories, original and casts, in the South 
Kensington Museum, and, while admitting that some have really an 
artistic relation with the Gandhara work, I venture to think that the 
relation is not very close. 

The representation of Christ standing under a small arch, support¬ 
ed on fluted columns, with florid capitals of a modified Corinthian form, 
as seen on tho front of the Brescia casket, dating from the fifth or sixth 
century, is undoubtedly akin to the Gandhara representations of Buddha; 
and the procession of Joseph and his brethren on the Ravenna chair 
recalls, though less vividly, some of the processional scenes of the 


• Constantinople was formally consecrated as the Nqw Rome in A. D. 330. 
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Indian reliefs.^ Bat the ivories do not seem to me to be exactly con¬ 
temporary with the Indian work. 

The closest parallels to the G4ndh4ra sculptures in relief are to be 
found among the remains of early Christian art, though not among tlie 
ivory carvings. These parallels are to be found in a place where we 
should hardly expect them, the Catacombs of Rome. 

It would be impossible by any number of pages of mere description 
to bring home to the reader's mind the reality of the likeness here 
asserted, but a comparison of the heliogr/ivure plates of ^ the Gindhara 
sculptures edited by Major Cole with the similar plates of the scu^tures 
in the Catacombs in Roller's work will convince any one who takes 
the trouble to make it that the connection between the two, however 
it came to pass, is very close indeed.f 

* I shall merely give references to the plates in M. Roller’s book 
' which closely resemble M&jor Cole's. 

PI. XLIL A sarcophagus, “ d demi-pa'ien, d. demi-chretien," from 
the cemetery of Callixtus, and probably dating from the third century. 
The arrangement of the whole composition much resembles that of 
many of the Gandhara reliefs, and the posture of the figure of Psyche 
is nearly identical with that of Prajapati in the Nativity group from the 
upper monastery at Nuttu, described ante, p. 124. 

PI. XLIV, Sarcophagus of St. Constantia, with vintage scenes 
and genii ; 4th century. 

PL XLV, Sarcophagus from the Basilica of St. Paul, with various 
scenes of the life of Christ and His disciples, sculptured in high i*elief ; 
4th century. The scenes in this composition are not separated by 
columns. The resemblance in general effect to some of the best Gan» 
dhara sculptures is very strong. 

* Westwood, Descriptive Catalogue of the Fictile Ivories in the South Kensington 
Museum (1876), PI. II, III. Gomparo the large Catalogue of Original Ivories in tho 
samo Museum by Maskell (1872), and tho littlo hand-book by tho same writer, 
entitled Ivories, Ancient and Medi(eval. Other references are givon by Forgnsson in 
I. and E. Architecture, p. 182. 

f Lee Catacomhee de Rome, Hietoire de V Art et dee Croyancea Beligieusee 
pendant les premiere Siiclee du Ghriatianieme, par Th^ophile Roller, Paris, Vve. A. 
Morel et Cie.; 2 vols. largo folio n. d., with 100 heliogravure plates. Readers who 
cannot obtain access to this work or De Rossi's publications may verify the compari¬ 
son made by reference to “ Roma Sotterranea, or an Account of the Roman Cata* 
combe especially of the Cemetery of St. Callixtus; compiled from tho works of 
Commendatore De Rossi, with the consent of tho author. New edition, rewritten, 
and greatly enlarged, by Rev. J. Spencer Northcote, D. D., Canon of Birmingham, 
and Rev. W. R. Brownlow, M. A., Canon of Plymouth ;** 2 volnmos, 8vo., London, 
Longman’s, Gree^ and Co., 1879, with numoroas engravings. 
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PL XLVIII. Resurrection of Lazarus, and othej incidents ; 4th, 
or possibly, 5th century. The thick, stumpy figures much resemble 
some of those in reliefs from Nuttu and Sanghao. 

PI. XLIX. Sarcophagus of 4th or 5th century, with a long row 
of worshippers, 

PL LIV, Representation of an ^agape feast; 5th century. The 
winged genii and other figures much resemble those seen in GAndhara 
art. 

PL LVIlJ. Sarcophagus, of Constantine in the Lateran Museum; 
4th century. Relief sculptures with intercolumniationa and architrave. 
Clirist is seated in the centre compartment, like Buddha in the Gan- 
dhara compositions, 

PL LIX. The celebrated sarcophagus of Junius Bassus, dated 
A. D. 359. Various scenes are represented in panels divided by 
columns. The style is very similar to that of'good Gandhara work, 

PL LX. Five sarcophagi of tho 4th century ; various subjects. 

PL LXVIII, Adoration of the magi; 4th century, compare the 
Gandhara representation of the four kings offering the precious bowls to 
Buddha, One example of this is in tho Lahore Museum, No, 405 of 
Cunningham's Descriptive List, and another, (or possibly the same 
work), is figured by Major Cole. 

PL LXIX. The Epiphany; 4th century. 

PL LXXVL Elijah ascending to heaven in a four-horsed chariot; 
4th, or possibly 3rd, century. 

PL LXXXL Sarcophagus, probably of about 6th century. 

PL LXXXIL Sarcophagus of 5th century, 

PL LXXXVIL Worship of the labarum symbol, the cross enclosed 
in a circle, elevated in the centre compartment of an interoolumniated 
relief ; 5th century. 

This composition has a very strong resemblance to the representation 
of tho worship of the Trisul, the emblem of tho Buddhist faith, in 
Major Colo’s volume. 

It is, as I have said, impossible by means of mere verbal description 
to express the intimate relation which exists between the art of 
Gandhara, and these Christian sculptures from the Catacombs, which 
range in date from about A. D. 250 to 450; but it is equally impossible for 
any person to compare photographs of the two sets of objects, and to fail in 
perceiving the likeness, in some cases almost amounting to identity, of 
style and treatment. The evident analogy, too, between the representa¬ 
tions of the Buddha and the Christ shows that there is a substantial 
identity of subject, veiled under difference of name, as well as in treat¬ 
ment. The facta invite speculation as to the possibility and probability 
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of an appreciably amount of Christian influence on the later do velopment 
of Buddhism, but I cannot venture at present to embark on the tempt¬ 
ing, though perilous, sea of conjecture to which such speculation would 
lead me. 

I have shown above that no difficulty exists in supposing that Indian 
art may have been affected by the* Palmyrene variety of the cosmopolitan 
Roman style. Inasmuch as that style was cosmopolitan, it is impossible 
to say that any given Indian adaptation of a Roman model was bor¬ 
rowed from the art of Palmyra or any other particular locality. If we 
find an Indian sculpture nearly identical with one at Palmyra, all that 
can be safely asserted is, that both have a common oj'igin, and date 
from approximately the one period, while there is no reason why the 
Indian imitation should not have been copied directly from a Palmyrene 
mbdol. 

Bearing in mind these explanations, it is interesting to observe that 
a frieze from the upper monastery at Huttu, reproduced in Major Colo’s 
Plate 16, figure 1, is substantially identical with the Palmyrene frieze 
engmvod in Wood’s Plate 41. 

The latter adorns a building which boars an inscription recording 
the execution of repairs during the reign of Diocletian (A. D. 284—305), 
who kept a garrison at Palmyra, but the building, and the frieze with 
which it is decorated, probably were erected about the middle of the 
third century. 

The Nuttu design consists of a vine stem, knotted into five circles, 
forming small panels ; the first of which, to the left, contains leaves only, 
the second is occupied by a boy or Genius plucking grapes, the third 
exhibits two boys playing with a goat, the fourth displays a rudely 
executed goat sitting up and nibbling the vine, and the fifth represents 
a boy plucking grapes. 

At Palmyra, the figures of the boys and goats are wanting, but the 
design of the knotted vine is absolutely identical with that in the frieze 
from Nuttu, and the two works cannot be far apart in date. Somewhat 
similar scroll patterns are common in-Roman art, and occur occasionally 
in other works of the Gandhara school. 

The porphyry sarcophagus of St. Constantia, executed in the reign 
of Constantine (A. D. 306—337), to which I have already referred 
(o»^e, p. 165), is adorned with a relief exhibiting the pressing of grapes 
by winged cupids, set in scrolls of vine stems, bearing a general resem¬ 
blance to the design of the Nuttu frieze. The subsidiary garland, 
acanthus leaf, and animal decorations of St. Constantia’s sarcophagus 
all have a strong likeness to the Nuttu sculptures and other works of 
the Gdndhdra school. 
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I venture to maintain with some confidence thaf I cannot be far 
wrong in assuming A. D. 300 aa an approximate mean date for the 
remains of the upper monastery at Nuttu. This chronological determi¬ 
nation is of special value because the sculptures from this site, though 
extremely various in subject, are probably all contemporaneous, or 
nearly so. The whole site occupied an area measuring only about 80 by 
60 feet, and 79 objects were found within this small space. Most of 
these are stone sculptures, which lay round two small stujpas, each ten 
feet in diameter, that occupied the centre of the building. Fragments 
of planter figures were found at a distance of a few feet from the minia¬ 
ture stupas.^ 

The varied collection of sculptures obtained within this Wall space 
comprises the Nativity scene, {ante^ p. 123), the very elegant figure 
of a woman standing under a conventional palm-tree, {ante^ p. 124), 
a specimen of the adaptation of the Rape of Ganymede, (ante, p. 134), 
two examples of the death-bed scene ov parinirvdna, (ante, p. 125), and 
numerous figures of Buddha associated with his disciples, the master 
being sometimes represented with both shoulders draped, and wearing 
moustaches, (ante, p. 127). 

It seems reasonable to suppose that sculptures obtained within such 
a very limited area, and belonging to one school of art, cannot be very 
widely separated from one another in date. It is not likely that they • 
were all executed in a single year, but, for the purposes of art history, 
they may be safely regarded as contemporaneous. 

If then I am right in fixing A. D. 300 as the approximate date for 
this group of subjects, a valuable standard for the chronology of the 
whole school has been rendered available, and we leara that, at the date 
specified, all the subjects named had been adopted by Buddhist artists 
as proper themes for the exercise of their skill, 

I cannot attempt to indicate every instance in which the art of 
Gandhara appears to be an echo of that of imperial Rome, and shall 
quote but few more such instances. The representation of a long roll 
or undulated garland carried by boys is one of the commonest subjects 
treated in the GAndhAra friezes. A specimen is thus described by Dr. 
Anderson;—“ G. 94, a to d ,—Four portions of a frieze. Children 
supporting on their shoulders a long undulated garland, on which are 
tied bunches of grapes, and other ornaments; in the drooping folds 
above which, in some, appear the bvsts and heads of pinged human 
figures, and, in one, a bird of prey with extended wings, while, in 
others, the intervals are filled with floral devices. 

• Cole, Second Report, p. CTxiii, PI. 6 (plan and elevation), 

t Andorson*s Catalog\f,e, Part I, p. 241. Cf. Cole’s heliogravure plate 7, figures 

2, 3. 
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NamerouB illnstrations might be quoted in proof of the proposition 
that designs of this class are Boman in origin, but 1 shall content my¬ 
self with referribg to one, a frieze found in the Palestrina territory, 
probably dating from the time of Constantine, which represents a very 
large garland carried by boys.* 

The same subject occurs repeatedly in the sculptures of Amara- 
vati, though treated in more Indian style. A notable distinction be¬ 
tween the methods of treatment in Gandhdra and at Amaravati is that 
the Gandhdra artists always give the roll an imbricated surface, such as 
is commonly seen in Roman art, whereas the Amaravati sculptors mark 
the surface with lines in a manner of their own. But 1 suspect that at 
Amaravati,..as well as in Gandh&ra, the motive was borrowed from 
Roman art. 

The Buddhist artists, following the usual Indian practice, con¬ 
verted the foreign motive to the purposes of their own ceremonial, and, 
as Sir A. CunninghUm has pointed out, used the Roman garland to re¬ 
present the light serpentine frame of bamboo covered with tinsel, which 
was carried in procession at Buddhist festivals, as it is to this day in 
Burma. 

I have already referred to the fact that the conventional re¬ 
presentation of the ^arinirvdna or death-bed of Buddha is borrowed from 
the sculptures of Roman sarcophagi or Grmco-Romau sepulchral reliefs 
{ante^ p, 126), 

I- have also mentioned (ante, p. 136) that the representations of 
winged animals, and marine monsters, and the comic friezes of boys 
riding on lions and other beasts, so common in the early Buddhist 
sculptures both of Gandhdra and India Proper, are ultimately derived 
from the works of the Alexandrian schools of Greek art, which are 
supposed to trace their parentage to Scopas. 

The early examples of this class of subjects which occur in the 
interior of India, and are prior in date to the establishment of the 
Roman empire, must be imitations of Greek models. In all probability 
the artists of Buddha Gaya and Bharhut obtained their knowledge of 
these foreign forms by means of the sea commerce conducted with 
Alexandria through the inland depot of Ozene (Ujjain), and the port 
of Barygaza (Bharoch).f At Amaravati it is possible that the channel 
of communication was Roman. 

The Gdndhara compositions dealing with similar subjects should be 
compared, not with Greek art, but with the representations of the 

• Visconti, Museo Pio-ClementinOj Vol. VII, pi. XXXV. 

t See the Introduction to lUcCrindle’s ^translation of the Poriplus of the 
Erythraean Sea. 
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Triumph of Bacchus, and of processions of the Genii Baccbici and 
Genii Circensos, many examples of which may be seen in Visconti’s 
plates, and in other illustrated works on Roman art, * 

It is not easy to determine the chronological sequence of the vari¬ 
ous remains in the Yusufzai country. ' 

“ Tho principal groups of ruins," remarks Sir A. Cunningham, 
are at Shahbazgarhi, Sawaldher, and Sahri Bahlol in the plain; and 
at Rdnigat, Jamalgarhi, Takht-i-Bahi, and Kharkai in the hills. 
There are similar remains at many other places, as at Topi, Ohind, 
and Zeda in Utmanzai; at Tiirli, Bakshali, and Gharyali in Siidam; 
and a*t Matta and Sanghao in Ldnkhor."* 

To this list must be added the ruins of the monasteries at Midn 
Khan and Nuttu, which lie close to those at Sanghao, and were ex¬ 
plored by Major Cole. 

Tho buildings and sculptures of Jamalgarhi were the first described, 
and are the best known. It is very unfortunate that no accurate record 
has been kept in many cases of the exact site where certain sculptures 
were found, and the consequent uncertainty greatly hinders satisfactory 
discussion. But it is certain that by far the largest ])roportion of the 
specimens of Gandhara art in the Indian Museum at Calcutta came from 
Jamalgarhi, and that some of the best specimens in tho British Museum 
came from the same locality, Tho Gandhdra school was in its prime when 
the Jamalgarhi sculptures were executed. I have shown (ante, p. 163) 
that the ludo-Coiinthian capitals found there are later than A D. 217. 
So far as I can see at present, the Jamalgarhi remains do not vary much 
in style, and their execution cannot be extended over a very long period. 
The best may be dated A. D. 250, and the latest A. D. 300. Of course, 
all such dates must be regarded as mere approximations in round 
numbers. 

I have adduced (ante, p. 168) reasons for believing that the sculp¬ 
tures from the upper monastery at Nuttu are slightly later, dating 
from about A. D. 300. Those from the lower monastery at the same 
site belong to the same period. ^ 

The Sanghao sculptures, which are fully illustrated by Major Cole, 
are in general contemporaneous with those at Nuttu, but some of the 
Sanghao works look a little later. 

Many of tho sculptures from Mian Khan, which are illustrated by 
Major Cole’s heliogravures Nos. 23 to 30 inclusive, seem to me superior 
in execution to, and more Greek in stylo than, those fron3\ other 
sites. But very little difference can be discerned between the work at 


♦ Archoeol. Rep., Vol. V, p. 5. 
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Midn Khdn and the best at Jamdlgafhi. Some of the Midn KliAn 
specimens maj He as old as A. D. 200, though none, 1 should think, 
are older. 

As to Kharkai no detailed information is available. Sir A. Cun¬ 
ningham merely notes that he sawr a large collection of sculptures from 
this locality in the possession of Mr. Beckett, and that he obtained a 
considerable number himself “ similar in all respects to the sculptures 
that have been dug up at other places.”* Inasmuch as Sir A, Cunning¬ 
ham's criticisms are chiefly concerned with the objects obtained at Jamdl- 
garlii, it may be assumed that the Kharkai sculptures are not remote 
in date from those procured at that locality. 

“ The remains at Sdwaldher, miles to the east of Jamalgarhi, 
are mostly covered by the houses of the village, and are, therefore, 
inaccessible. It is believed, however, that some of the finest specimens 
in the Lahore Museum were obtained at this place by Dr. Bellow.”t 
If this belief bo correct, the Sawaldher ruins must be as old as those at 
Mian Khan, and it is possible that some of the buildings may have been 
older, and contained woi'ks tracing their parentage directly to Greek 
art. It is a great pity that the objects in the Lahore Museum were not 
properly labelled. 

The excavations at Sahri Bahiol proved that the site had been 
occupied in very ancient times, perhaps as early as B, 0. 2,000, { and 
the existence of the stupas^ oontaining the broken statue imbedded in it, 
proves that Buddhist votaries occupied the place as late as A. D. 500 
or fiOO (A, D. antey p. 165), The broken statue was particularly well 
executed, and presumably may bo referred to the third century. 

The information respecting the sculpture at Takht-i-Bahi is very 
scanty. Mr. Fergusson, from examination of photographs, judged that 
the remains at this place are of considerably later date tlian those at 
Jamalgarhi, and his judgment on a question of relative date is entitled 
to thQ greatest respect. 

At Takht-i-Bahi, a court was excavated, surrounded on three sides 
by lofty chapels, each of which seems to have enshrined a colossal 
plaster statue of Buddha, some twenty feet, or more, in height. Such 
colossal plaster images do not appear to belong to a very early stage of 
Buddhist art, and their presence confirms Mr. Forgusson's suggestion 
that the remains at Takht-i-Bahi should be placed late in the series. 
Perhaps A. D. 400 to 450 may be assigned as a tentative date. 

To^ sum up, I accept the numismatic evidence, agreeing as it 

* Archceol. Rep.y Vol. V, p. 54. 
f Ihid.j ibid, 

{ Ihid.f p, 38, 
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does with the architectural, that the Ionic pillars found in two temples 
at Taxila, east of the Indus, date from about the beginning of the 
Christian era, and are, with the exception of a very few sculptures of 
the same period, the earliest known examples of Indo-Hellenic work 
in the Panjdb. Those pillars I regard as results of the operation 
of Hellenistic, as distinguished from Roman, influence. Hellenistic 
ideas can also bo traced in the early Buddhist sculptures, which were 
executed prior to the establishment of the empire of the Csesars, 
at Bharhut, Buddha Gaya, andj other places in the interior of India. 

The sculptures from the Ytisufzai country, the kingdom of Gan- 
dhara properly so called, which lies west of the Indus, in the immediate 
neighbourhood of Peshawar, are, I believe, the work of a local school, 
probably founded by a foreign colony, which drew its inspiration directly 
from Roman, and only remotely from Greek art. This local school 
may be conveniently designated cither as l?he Gaudhara or Peshawar 
school. The name Grseco-Buddhist proposed by Dr. Leitner cannot be 
assorted to be incorrect, all Roman being only a modification of Gi'eek 
art, but the term Romano-Buddhist would bo much moi'e appropriate. 

I cannot say what circumstances caused the establishment at Pesha¬ 
war of this peculiar local school, but I do not agree with Sir A. Cun¬ 
ningham in associating it with Kanishka and his immediate successors 
of the Kushan dynasty, A. D. 80 to 200. On the contrary, I nm of , 
opinion that the earliest works of the Romano-Buddhist school of Pesha¬ 
war date from about A. D. 200, and that all the sculptures of any con¬ 
siderable degree of artistic merit were executed between that date and 
A. D. 350. The style probably lingered in decay as late as A. D. 450, 
bub nob later. 

It follows that I hold that there is a wide interval, at present 
unbridged, between the scanty remains of early Indo-Hellenic work 
in the Panjab, and the abundant specimens of later Indo-Roman work. 

The stylo of the Romano-Buddhist sculpture and architectural 
decoration shows some affinity with the style of the great temples at 
Palymra and JJaalbcc, belonging to the second and third centuries A. D,, 
but its closest relationship, (and the connection is very close indeed), 
is with the Roman Christian sculpture of the period A. D. 250-450, as 
seen in the catacombs. 

I am well aware that the opinions above expressed are open to 
dispute, and that lam liable to be thought over-venturesome for express¬ 
ing them in such positive language. They are, however, the result of 
a careful and prolonged study of the subject, and 1 submit them for 
discussion in the confidence that a distinct expression of definite opinions 
will bring out clearly the issues to be decided, and prepare the way for 
final Judgment. 
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Section VL The Indian Schools of Painting. 

f 

The mention of an Indian school of painting must seem absurd to 
a reader acquainted only with modern India, where no trace of the 
existence of pictorial art can be discerned, unless the pretty, though 
conventional, miniatures which a few craftsmen at Delhi are still able 
to execute, bo counted as an exception. 

The paintings exhibited in the show rooms of Rajas’ palaces, and 
the decorations of modern temples and private houses are scarcely more 
deserving of the name of art than the caricatures scribbled by boys on 
the wall ^f their schoolroom. In tho India of to-day paintit^ and 
sculpture are both lost arts. The little feeling for beauty that sur¬ 
vives is almost confiaod to small bodies of skilled artizana, and is with 
them rather tho inherited aptitude of the members of a guild for the 
work of their trade, than a gennino artistic taste. This statement may 
seem very shocking to the araiablo gentlemen who, of late years, have 
bestowed unmeasured praise upon tho eesthotio merits of Indian carpets, 
shawls, vases, and so forth, but ’tis true ’tis pity, and pity ’tis ’tis true. 

My concern, however, is with tho past rather than the present, and 
I must not tilt against South Kensington windmills. Whatever be the 
merits of modern productions, ancient India certainly produced paint¬ 
ings which deserve to be ranked as works of art. They do not, I 
believe, deserve a very high rank, when compared with tho world’s 
masterpieces—no Indian art work does—but they are entitled to a re¬ 
spectable place among the second or third class. The utter inability 
of the modern Hindd to express anything human or divine with either 
brush or chisel produces in the mind of tho European observer in India 
a feeling of surprise when he finds a sculpture or painting which can 
be described as the work of an artist, and admits of comparison with 
the productions of Europe, and inclines him to exaggerate tho merit 
of his treasure trove. Tho Gandhara or Peshawar sculpturc.s, which 
have formed the principal subject of this paper, would be admitted by 
most persons competent to form an opinion, to bo tho best specimens of 
tbo plastic art over known to exist in India. Yet even those aro only 
echoes of the second rate Roman art of the third and fourth cbnturioa. 
In the elaboration of minute, intricate, and often extremely pretty, 
ornamentation on stone, it is true, the Indian artists are second to none. 
The stone-cutters in Gandhara and at Amaravati display the same skill 
in drawing elaborate patterns, aqd the same skill in executing them, 
which wo now admire in the work of the modern carpet-weavers and 
vase-makers. But in tho expression of human passions and emotions 
Indian art has completely failed, except during the time when it was 
held in Grisco-Roman leading strings, and it has scarcely at any time 
essayed an attempt to give visible form to any divine ideal. 
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Such being the deficiencies of Indian sculpture, the same may be^ 
looked for in Indian painting. 

The sculptures of Gandhara, Amaravati, and the Western Caves 
frequently show traces of paint, from which it appears that the Indians 
adopted the common Greek practice of using colour to heighten the 
effect of sculpture. No Indian coloured sculpture, however, has suffi¬ 
ciently retained the pigment to allow modern critics to judge of the 
ejffect produced. In Gandhara the gilder’s art was freely employed, 
in addition to that of the planter, in order to add to the magnificence 
of sculpture. Such extraneous aids, whether employed by fSreeks or 
Indians, seem to our modern taste derogatory rather than helpful to 
the dignity of sculpture, and, this being so, wo need not regret the loss 
of the pigment and gilding, which would in our eyes have vulgarized 
sculptures, which wo can honestly admire ns they stand in naked stone. 

But, besides these questionable expedients, the artists of ancient 
India knew how to supplement sculpture by the art of painting in forms 
I’ecognized by all to bo legitimate. Mr. Fergusson expresses the con¬ 
fident belief that paintings, sucli as are commonly called frescoes, con¬ 
tributed to the decoration of the Gandhara monasteries. It is very 
probable that his belief was well founded, but no scrap of any such 
painting has yet been found, and at present a Gandhara school of paint¬ 
ing has only a hypothetical existence. 

In Western India the destroying hand of time has been a little 
more merciful, and has spared enough of the ancient paintings to show 
that during the first five centuries of the Christian era India possessed 
artists who could paint pictures of, at least, respectable merit. 

Fragments of paintings on walls and ceilings can be detected in the 
cave temples of the Bombay Presidency at several sites, but the only 
localities where intelligible pictures have survived, so far as is known 
at present, are Ajantii in the Nizam’s dominions and Bagh in the district 
of Rath in the south of Malwa. The paintings at the latter place are 
known only from brief descriptions in Messrs. Fergusson and Burgess’ 
works, which arc not sufficient to foi’m the basis for critical dis¬ 
cussion.* 

Our knowledge of ancient Indian painting is practically restricted 
to the pictures on the walls and ceilings of the celebrated caves at Ajanta. 
No attempt has yet been made to discuss methodically these interesting 

* CavQ Temples of India^ pp. 363-3G6; and Notes on Bauddha Rock Temples of 
pp. 94, 95. IloceuUy a serioa of rcmarkablG Jain paintings has been dis¬ 
covered at Tirumalai, 30 miles south of Vellore in the Madras Presidency. The 
paintings belong to two distinct periods, but their dates have not yet been deter¬ 
mined. (Proc. Qovt. of Madras, No. 803, Public, dated lltb June, 1887.) 
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aintings, or to determine definitely their place in the history of art.* 
I think that any qualified critic who undertakes the study of these 
works will find that they are well worth attentive examination, from 
the points of view both of the arohceologist and the artist, but such 
qualified critic, competent to grasp alike archieological and artistic 
problems, has not yet come forward. 

I cannot pretend to write a criticism on the Ajanta paintings, I 
have not had time to study them minutely, nor have I the technical 
knowledge requisite to enable mo to determine their rosthetic value. 
But I am/ully persuaded that tliey are to bo numbered among the fruits 
of foreign teacliing, either by Greeks, or Roman pupils of Greek masters, 
and, holding this opinion, I cannot omit all notice of them from an 
essay which aims at giving a general, though imperfect, view of the 
manner and degree of Qrjeco-Roman influence on the art and other 
elements of the civilizatio:x of ancient India. 

At Ajanta fragments of painting exist in thirteen caves, but the 
principal remains are found in seven. “ The Ajaata pictures are not 
frescoes in the true acceptation of the term. The painting was executed 
on a coat of thin, smooth plaster, the thickness of an egg-shell, which 
was laid on a groundwork composed of a mixture of cowdung and pul¬ 
verized trap, rice-husks being sometimes added to increase the binding 
properties of the raixture.”t 

As regards the style of the pictures Mr, Griffiths’ general criticism 
is to the effect that there is “ little attention paid to the science of art— 
a general crowding of figures into a subject, regard being had more to 

* The most competent account of tho Ajnijta paintings yet published is that given 
in the second work referred to in the preceding note. Tho full title of the book is 
“^0.9, Arch(Zological Survey of Western India, Notes 07i the Bauddha Rock-Temples 
of Ajmtdi their Paintings and SculptureSf and on the Paintings of the Bdgh Caves, 
Modern Bauddha Mythologyt etc. By J. Burgess, M R. A. S., etc., Bombay, 4to. . 
Printed by order of Government at tho Government Central Press, 1879.” This 
work is now out of print, and soils at double its original prico. It is illustrated 
by twenty-nine plates, nnooloured, fifteen of which arc devoted to tho paintings. 

Four pretty good nnooloured plates illustrate Dr. RajendraUIa Mitra’s paper 
on the paintings in Vol, XLVII (1878) of tho Journal of the Asiatic Society of 
Bengal. 

Tho architecture and sculpture of the Ajanta caves arc discussed with groat 
fulness in Vol. IV of tho Reports of the ArohEOological Survey of Western India, 
and arc there illustrated by splendid^autotype plates, but the paintings are scarcely 
noticed in that volume. 

The volume of Notes, the full title of which has been given above, belongs to 
a series of minor treatises in paper covers, issued by the Bombay Government 
preliminary to the publication of tho costly and elaborate series of Reports. 

t Indian Antiquary, Vol. II, p. 152. 
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the truthful rendering of a story than to a beautiful rendering of it 
not that they discarded beauty, but they did not mate it the primary 
motive of representation.”* 

The range of date of the Ajanta paintings is very nearly the same 
as that of the Gandhara sculptures, though some of the former are 
earlier, and some may be a hundred years, or even more, later than any 
of the latter. The earliest paintings at Ajanta, those on the side walls of 
Cave No. X, are referred by Mr. Bui'gess to the latter part of the second 
century A. D. To a largo e}:tent the Gandhara and Ajanta works are 
certainly contemporary, and it is primd facie probable that, if the sculp¬ 
tures hcho the ideas of tlie art of imperial Rome, paintings of the same 
period should not have escaped the influence of the cosmopolitan canons 
of taste which then determined the forms of art, I am not prepared to 
prove in detail the Greek or Roman parentage of the Ajanta paintings, 
but I have little doubt that critical study wilA prove tliem to be more 
Roman than Greek. Their realism, on which Mr. Griffiths comments, 
is one of the most characteristic features of the Gandhara sculptures, 
and is thoroughly Roman. Some of the panels, too, filled with elegant 
floral decorations are extremely like Roman work in appearance. 

The Gandhara sculptures are so closely related to the Christian 
sculptures in the Catacombs of Rome, that I venture to suggest that 
it would be worth while to compare the paintings in the Catacombs 
with those in the Ajanta caves. A Imsty comparison of copies of both 
led me to suppose that they might be related, but I am not in a position 
to offer a definite opinion on tho subject. 

The neglect of years has, it is understood, in groat part destroyed 
the original paintings at Ajanta, and, unfortunately, the fine copies in 
oils, on which Major Gill spent many years, were mostly consumed by 
the fire at tho Crystal Palace in 1800. A few of his copies then escaped, 
but, I believe, perished in a later fire at South Kensington. Mr, Griffiths, 
of tho Bombay School of Art, has since made a fresh set of copies 
of a portion of tho paintings, and these copies are now exhibited in 
the Indian Museum at South Kensington. The ordinary visitor, how 
ever, can be little impressed by them, in the absence of descriptive 
labels or catalogue to indicate tho history, meaning, or artistic value of the 
paintings. I should add that, notwithstanding liis remarks on the subor¬ 
dinate place given to beauty as compared with realism in the Ajaijta paint¬ 
ings generally, Mr. Griffiths bestows very high praise on particular compo¬ 
sitions, and his judgment is supported by the great authority of Mr. 

* Indian Antiquari/, Vol. Ill, pp. 26-28. So far as I am awaro, Mr. Griffiths’ 
roport has not boon published in full. Considerable extracts from it are given in the 
Indian Antiqiiart/j and in Mr. Burgess’ Kotett. 
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f erguBSon, Oue of the most remarkable paintings is in the hall of Cavo 
No. XVI, and ia* * * § supposed to date from the sixth century. The subject 
is the death of a lady, apparently a princess. The treatment of it has 
elicited from Mr. Fergusson the comment that “ Mr. Griffiths Very 
justly remarks on this picture that ‘ for pathos and sentiment and the 
unmistakeable way of telling its story this picture, I consider, cannot be 
surpassed in the history of art. The Florentines could have put better 
drawing, and the Venetians better colour, but neither could have thrown 
greater expression into it.’ * 

Mr. Fergusson also quotes with approval the criticism of Mr. 
Griffiths on a painting depicting flying figures in the so-called Zodiac 
Cave, No. XVII 

“ Whether we look at its purity of outline, or the eloganco of the 
grouping, it is one of the most pleasing of the smaller paintings at 
Aja^tu, and more nearly i^proaches the form of art found in Italy in the 
thirteenth and fourteenth centuries than any other example there. The 
easy upward motion of the whole group is rendered in a manner that 
could not easily be surpassed."f 

Whether these panegyrics are overstrained or not I shall not 
attempt to decide, but I am fully persuaded that no art at all deserving 
of such praise was ever born on Indian soil. 

India, meditated, brooded, elaborated, but the originating imagina¬ 
tion is not found in the drcam-lifo.”;|; 

Whoever seriously undertakes the critical study of the paintings 
at Ajanfa and Bagh will find, I have no doubt, that the artists drew 
their inspiration from the West, and, I think, ho will also find that their 
style is a local development of the cosmopolitan art of the contemporary 
Homan Empire. 

Section YIL The Art op Coinage in India. 

The opinion expressed by Lenormant that the mechanical process 
of coining money, properly so called, was unknown to the Indians until 
they learned it from the Greeks after the invasion of Alexander, was 
vigorously combated by the late Mr. Thomas on several occasions, and, 
in my judgment, with success.§ 

* Gave Temples of Indid, p. 307. 

+ Cave Temples of Indiay p. 311, 

t This quotation ia taken from a letter of my friend Dr. R. Atkinson, the learn¬ 
ed Professor of Sanskrit in tho University of Dahliu. 

§ The question is discursively treated in Mr. Thomas* papers on the Earliest 
■Indian Ooinage and on Ancient Indian Weights in the Numismatic Chronicle for 
1884, and in his revised edition of the latter paper in the first volume of tho Inter- 
national Numismeta Orientalia* 
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c 

, The truth seems to be that, though all ancient Indian coinages with 
the slightest pretensions to artistic merit are ultimately *of Greek origin, 
yet the idea of coining money, and a knowledge of the simple mechanical 
processes necessary for the production of rude coins originated inde¬ 
pendently in India, or, at the least, were not borrowed from the Greeks. 

Although I agree with Mr. Thomas and Sir A. Cunningham in 
rejecting the theory of the Greek descent of all Indian coins without 
exception, it must be admitted that it would be extremely difficult, if 
not impossible, to prove thafj any particular ancient Indian coin now 
extant is older than the time of Alexander the Great. Sir A. Cunning¬ 
ham has ventured more than once on tlio bold assertion respecting the 
so-called ‘ punch-maiked * coins, that “ many of them are as old as 
1000 H. C., and perhaps even oldcr.’^* 

When it is remembered that no stone building, sculpture, or in¬ 
scription anywhere in India is known to exist,which is older than the 
reign of A^oka, some seventy years after the invasion of Alexander the 
Great, it is clear that a claim on behalf of a coin to an antiquity of 1000 
B. C. is very difficult to substantiate. Nothing in India exists, winch 
can be compared with it, that is not seven and a half centuries later in 
date. The supposition that any Indian coins are to be dated 1000 B. C. 
is a mere guess, unsupported by a single fact. I cannot venture to 
name any other date for the beginnings of Indian coinage, for the reason 
that nothing really is known on the subject. It is possible that certain 
coins may bo very old, but they cannot be proved to be so, and the 
independent origin of Indian coinage cannot bo demonstrated by showing 
that any given extant piece is older than Alexander. I do not know of 
tBe existence of any Indian coin which may not possibly be later than 
his time. 

The really valid reason for denying the Greek origin of the art of 
of coinage in India is that several classes of early Indian coins do not 
exhibit a single clear trace of Greek influence, whereas they are plainly 
marked by special Indian characteristics. 

The coinage of India in its most primitive form consisted of small, 
oblong, roughly rectangular plates of silver, without any impression on 
the surface, but struck to a definite standard of weight, namely, 32 ra//s, 
or 58^ grains. A slight improvement was made when these little plates 
of silver were stamped with rough devices of stars, trees, and so forth. 
These devices wore impressed by means of small punches, not covering 
the face of the coin, and sometimes 'it appears that all the various 
patterns on the surface of a single piece, Were not executed at once, but 
were impressed successively at different times by the aid of several 

♦ Archcool, Re^.f Vol. I, p. 70; II, pp. 229, 264, 288. 
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punches. Coins *of this kind, which were struck both in silver and 
copper, are, therefore, known to Indian numismatists as ‘ punch- 
marked ’ coins. Like the blanks, which presumably preceded them, 
they are struck to the Indian standard of 32 ratis. This standard 
cannot, I believe, be in any way connected with the Greek metric 
system. The punch-marked coin.4 are destitute of legends, but the 
purely Indian character of their devices and their Indian standard of 
weight render it incredible that they should be the result of Greek 
influence. * 

Other* early Indian coins with a general resemblance to the punch* 
marked pieces were either cast in a mould or struck with a die covering 
the face of the coin, and some fow of the oldest of such oast and die- 
struck coins, which follow Indian standards of weight, are inscribed 
with characters of the forni current in the days of A4oka. The devices 
of these coins are as indigenous as those of the punch-marked class.* 

It is, I venture to suggest, by no means unlikely that the use of 
legends bn coins was suggested by Greek example. The earliest in¬ 
scribed Indian coins are proved by the characters used in their brief 
legends to belong approximately to the period of Asoka, whose inscrip¬ 
tions are the earliest examples of the use of the alphabet, afterwards 
known as Devanagari. The history of that alphabet has not yet been 
satisfactorily'traced, and the sudden appearance of long and complicated 
records inscribed in its characters during the reign of Af^oka is an un¬ 
explained mystery. The simultaneous first appearance on Indian soil 
of stone architecture and stone sculpture in the same reign is another 
Tnystery. But, however mysterious be the exact origin of all these* 
sudden innovations, it is tolerably clear that they were in some way the 
result of the foreign, especially the Greek, influences which certainly 
affected the policy both of A4oka and his grandfather. It seems to be a 
plausible conjecture that the introduction of coin legends about the same 
time was another effect of the same potent foreign forces. 

However this may be, the various kinds of early coins, to which 
I have alluded above, bear no other mark whatever of foreign origin. 
It is, therefore, reasonable to conclude that the art of manufacturing 

* For disoussion of these early Indian coins see the above quoted essays by 
Mr. Thomas. In 0unningham*8 iJep., Vol. VI, pp. 213-220, *Mr. Carlleyle 

has attempted a classifioation of the punch-marked coins, the weights of which are 
discussed by Sir A. Cunningham in ibid.^ Vol. XIY, p. 16. The classes of early 
coins found at Era^ are discussed and figured in itid., Vol. X, p. 77, PI. XXIV. 
See also ibid., Vol. II, p. 10; V, p. 15i, PI. XXXI, and VI, p. 167. But the numis¬ 
matic history of India remains to be written. I assume 1*825 grain as the best 
established value for the rat/, for the reasons stated in JoumrU As, Qoc, of Bengal 
Vol. LIII, part I, p. 146. 

T 
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such rude coins was invented in India independently of.Greek teaching. 
But this conclusion does not prove that any such coins should be assign¬ 
ed to a very remote period. It is quite impossible to say when the use 
of blank or punch-marked rectangular pieces of silver or copper of definite 
weight began, and it is difficult to say when it ended. I suspect that in 
out-of-the-way corners of India the old-fashioned punch-marked pieces 
continued to be struck centuries after coins of more regular fabric had 
become familiar in the mor^ advanced parts of the country, and that 
specimens of the ancient, indigenous coinage long continued in circula¬ 
tion .side by side with pieces struck in imitation of foreign models. At 
the present day the people of the districts between Fyzabad and Patna 
obstinately cling to the custom of using the clumsy, mis-shapen lumps 
of copper, known as * dumpy ' or ‘ Gorakhpuri picc,’ and refuse to cir¬ 
culate the well-executed, and, to European notions, convenient copper 
coinage issued from the British mints. l)uinng the past year the 
Government of India has found itself compelled to make an effort to 
suppress by law the currency of the unauthorized ‘ dumpy pice.' The 
mere form, then, of any given punch-marked or other rude uninscribed 
coin is a very imperfect test of its age. 

So far as I can learn, no dofinito evidence is producible to show 
that any Indian coin now extant is of earlier date than B, C. 300. The 
complete absence of all traces of foreign influence on the Indian coins 
of the most primitive form renders probable the hypothesis that some 
of them were struck before India entered into at all intimate relations 
with the peoples of the West, but that is the most that can at present 
be said in favour of the alleged extreme antiquity of some Indian coins. 
The arguments of Mr. Thomas, so far as they are based on the references to 
coins in the Code of Manu and other early Sanskrit books, cannot be 
regarded as valid, when viewed in the light of modern research into the 
chronology of Sanskrit literature. 

The rare, but now well-known coins of Sophytes, a prince in the 
Panjdb, who was contemporary with Alexander the Great, are rather 
earlier than any indigenous Indian coins can be proved to be, and are 
altogether Greek in device and legend, thoaigh perhaps not in weight- 
standard. They are modelled on the pattern of coins of the Seleucid 
kings of Syria.* 

The extensive mintages of the Graaco-Bactrian kings (from B. C. 
246 to circa B. C. 25) were mostly issued in countries beyond the limits 
of India, but long circulated freely in the Panjab, the valley of the 
Ganges, and the ports of the western qoast. 

• Gardner, Catalogue of Coins of Qreelt and Scythic kings of Bactria and India, 

p. XT, 
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No known coin can be determined to have been issued by the great 
A4oka or any member of his dynasty. The few legends found on coins 
of the period give no clue to the name of the reigning sovereign. A^oka 
must have struck coin to a large extent during his long reign, and, as 
not a single piece bearing his name has been found, the only possible 
conclusion is, that the bulk of bis coinage consisted of the rude, unia- 
scribed pieces above referred to. These coins were struck, as wo have 
seen, to the Indian standard, and they mrculated side by side with the 
Graaco-Bactrian issues, specimens of whioU are found in large numbers 
all over Nerthorn India. , 

The general adaptation in India of Greek or Grseoo-Roman types 
of coinage was the result of the Indo-Scythian invasions about the be¬ 
ginning of the Christian era. The indigenous Indian coinage consisted 
of silver and copper. I cannot undertake to say that gold coins were 
absolutely unknown in India before the Indo-Scythian invasions, but, if 
they existed, they were insignificant in quantity, for not a single speci¬ 
men of them has ever been discovered. The earliest gold coins struck 
in India, which follow the indigenous scale of weights, are the heavy 
coins of Chandra Gupta II of the Gupta dynasty, and these are not 
earlier than A. D. 400. All coins of the Gupta dynasty are die-struck, 
and their outward form, whether they follow the Indian or the Greek 
weight-standard, is ultimately derived from Greek originals.* 

The Indo-Scythian kings introduced a regular gold currency into 
India and struck vast quantities of gold coins, as well as of copper. 
Their gold coins combine various foreign elements, but are essentially 
Roman aurei, equivalent to Greek staters. The Gupta coinage is related 
to the Indo-Scythian, and its devices exhibit faint traces of Greek 
artistic power as late as A. D. 400. After the break-up of the Gupta 
empire about A. D. 480, the coinage of India became utterly barbarous, 
and lost all marks of Hellenic influence on design, legend, or standard. 

As regards the origin of coinage in India my opinion, in short, is 
that the art of coinage in rude foims arose in India quite independently 
of Greek teaching. Neither the invasion of Alexander the Great, nor 
the example of his Bactrian successors sufficed to induce the princes of 
India to abandon their indigenous style of coinage. One petty chief 
in the Panjab, Sophytes by name, struck coins after the Greek fashion, 
but found no imitators in the interior of India. Aioka and the other 
sovereigns of the Maurya dynasty continued to issue coins of the old 
native pattern, on which they did not even inscribe their names. 

* For information in detail about the Gupta coinage I must refer to my paper 
on the Barly or Imperial Gupta Dynasty of Northern India in the Jonraal of the 
Soyal Asiatio Society for 1889, pp. 1-158, with five platee. . 
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The general (though not universal) adaptation of Qreek numismatic 
forma copied from Romati coins was the work of the Indo-Scythian 
dynasties, whose rule in the Panjab began a little before the Chris¬ 
tian era, and spread over all Northern India during the three follow¬ 
ing centuries. The introduction of coins of Greek typo was synchron¬ 
ous with the development of an extensive gold currency, which partly 
replaced, and partly supplemented the existing issues in other metals. 

The Gupta coinage A. D 350 to 480 is a development of the Indo- 
Soythian. ^ 

Erom the fall of the Gupta empire to the establishment of the 
Muhammadan power all Indian coinages are barbarous and chaotic, and 
completely destitute of artistic merit.* 

The die-cutters of India never attained any high degree of excel¬ 
lence in their art. Those of Bactria, as distinguished from India, 
produced coins, not, indeed, approaching in fieauty those of Syracuse, 
but possessing characteristics which entitle them to respectful con¬ 
sideration as works of art. 

Professor Gardner observes;—“In the types used by Greek kings 
we find great variety, and they open to us quite a new chapter of Greek 
art, affording fresh proof of the remarkable originality of the artists of 
the Hellenistic age. 

“In regard to the style we may note two points: (1), The extra* 
ordinary realism of their portraiture. The portraits of Demetrins 
(pi. II, 9), of Antimachus, (V, 1), and of Eucratides, (V, 7), are among 
the most remarkable which have come down to us from antiquity, and 
the effect of them is heightened in each case by the introduction of a 
peculiar and strongly characteristic head-dress, which is rendered with 
scrupulous exactness of detail. 

“(2). The decidedly Praxiteleaii character of the full length on 
the reverses. The figures of Herakles (pi. II, 9 ; III, 3), of Zeus (IV, 
4; VII, 2), of Poseidon, (V, 1), of Apollo (V, 4; IX, 10), are all in 
their attitudes characteristic of the school of Praxiteles. 

Some of the Bactrian coins were struck within the limits of the 
territories now known as India, but most of them were minted beyond 
the border, and the Bactrian coinage, as a whole, is foreign to India. 

• My remarks must be understood as applying only to Northern India in the 
widest sense. The system of coinage in Southern India has always been quite 
distinct, and I do not profess to have studied its history. The Peninsula was never 
brought into really close political relations with Northern India until tho es¬ 
tablishment of the British supremacy. £ven Aurangzib's protracted campaigns did 
little to bridge over the gulf between the two regions. 

t Catalogue of Coins of Greek andJSiyihic kings of Bacfrm and Indian p. Iviii. 
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I do not propose to disonsa its relations with the general course of 
Greek art, and*refer to its peculiarities only to enquire how far they 
affected the art of coinage in India. 

The realistic portraits executed by tho Bactrian artists were be* 
yond the powers t}f the Indian die-cutters. The Indo-Soythian coins, 
except tho very latest, arc well, executed pieces of metal work, but, 
without exception, almost totally wanting in artistic merit. Tho effigies 
of the kings are conventional, and the whole design is stiff and formal. 
Some of the Gupta coins display more fr^dom and originality in design, 
but not a i^ngle example of a recognizable portmit can bo found, I believe, 
either in tho Indo-Scythian or Gupta series. 

The influence of the second peculiarity of tho Bactrian coinage 
noted by Professor Gardner can bo discerned in the Gupta series, 
though not, I think, in the Indo-Scythian. The peculiar attitude of the 
standing statues of the st^hool of Praxiteles consists in this that the 
weight of the body is thrown on one leg, the figure being inclined to 
one side, and bont in a graceful curve so that the hip on the other side 
is arched outwards. This peculiarity, which in tho hands of a good 
Greek artist, added grace to the representation of the human form, 
was imitated by tho GrflBCO-Bactrian mint masters with considerable 
success. It caught the Indian taste, but, in tho hands of clumsy imi¬ 
tators, was converted into a hideous deformity. An inartistic exaggera¬ 
tion of the Praxitoleau attitude is charaotoristic of many of tho Gupta 
coins of the fifth century, and of much Indian sculpture from an early 
date until the present day. 

Unhappily the history of Indian art, is, as observed by Mr. Fergus- 
sou, a history of decay, and the criticism, passed by Sir A. Cunningham 
on Indian sculpture, applies, mutatis mutandis^ to other arts :— 

“ It is a fact, which receives fresh proofs every day, that the art 
of sculpture, or certainly of good sculpture, appeared suddenly in India 
at the very time that tho Greeks were masters of the Kabul valley, that 
it retained its. superiority during the Greek and half-Greek rule of tho 
Indo-Scythians, and that it deteriorated more and more the further it 
receded from the Greek age, until the degradation culminated in the 
wooden inanities and bestial obscenities of tho Brahmanieal temples.”* 

The employment of fairly well-executed Greek legends on the coins 
of the Indo-Scythian kings of tho first two centuries of our era proves 
that tho epithet 4ialf-Groek’ applied to thqir rule by Sir A. Ounniug- 
ham is not unsuitable. Kanishka and his successors would not have im¬ 
pressed Greek legends on their coins, unless the Greek language had 
considerable currency among their subjects. I do not, of course, mean 

* Arckaol. VoL III, p. 100. 
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to suggest that Greek was ever commonly spoken or r^d in India, but 
it must certainly have been understood by many of the court officials. 
The language in the time of Kanishka and Huvishka probably occupied 
a position similar to that of the English language in India forty or fifty 
years ago, previous to the development of the existing system of public 
instruction. 

The knowledge of Greek seems to have lingered longest in Gujarat. 
Corrupt Greek letters are found on the silver coins of Skanda Gupta 
struck in that region as lato as (i. D, 460, and they also occur on similar 
coins of his father and grandfather. The letters on these icoins arc 
unmistakeably Greek in form, but meaningless, and are evidently imi¬ 
tations of legends, which were once significant, executed by men unable 
to read Greek. It is plain, therefore, that even on the western coast, 
where the agency of maritime commerce had for centuries maintained 
an active intercourse with the Hellenistic World, all knowledge of the 
Greek language had died out by A, D. 400. In Northern India such 
knowledge seems to have been lost two centuries earlier. 

It is curious that not a single Greek inscription, other than coin¬ 
legends, has yet been discovered either in India or in Afghanistan. 

The numismatic facts, to which I have briefly referred, help to 
render credible and intelligible the alleged Greek influence on Indian 
literature, science, and philosophy, to the consideration of which I shall • 
now devote a few pages. 

Sectio?i VIIL The Origin of the Indian Drama. 

The existence of 'a considerable ancient dramatic literature in the 
Sanskrit language was made known to European readers at the close 
of the last century by Sir William Jones* translation of S^akuntala, a 
charming pastoral play, which is, perhaps, the only Sanskrit work that 
has taken a place among the literary classics of the world. 

Since Sir William Jones* time the Sanskrit plays have attracted 
many students and translators, notably Horace Hayman Wilson, whose 
well-known work, Specimens of the Theatre of the Hindus^ is still the 
leading authority on the subject. 

The question of the origin and affinities of the ancient Indian 
drama has excited the curiosity of scholars, from the time of its dis¬ 
covery until the present day, and various attempts have been made to 
solve the problem. 

The circumstance that the Sanskrit name for a dramatic composi¬ 
tion is derived from a root which conveys the idea of dancing naturally 
suggested the theory, which readily found favour, that the Indian 
drama arose, after the manner of oar modern drama in the Middle Ages, 
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out of refij^ouf) fiiplemnities and spectacles (so-called 'mysteries^), and 
also that dancing originally subserved religious purposes.”* 

But this plausible theory has, unfortunately, very little historical 
basis, and a rival theory that the dramatic literature of India is a direct 
descendant of the‘epic seems not to rest on any more solid foundation.t 

It is not improbable that mde pantomimic representations of the 
incidents of sacred stories, resembling the modern Rdmlila, may have 
been as popular in ancient times as thex^re now, but even if they wore, 
they could hardly be regarded as the parent of the Indian drama. Such 
exhibitions in their modern form, of which alone anything is Iqiown, 
remain unchanged from year to year, and appear quite incapable of 
literary development. Their ancient predecessors, if any existed, can¬ 
not be credited with any greater power of generating literature. The 
Sanskrit drama includes pastorals, elaborate comedies of real life, com¬ 
plex pictures of political intrigue, and other varieties of highly artificial 
composition. The gap between such compositions and a clumsy ‘ mys¬ 
tery * like the Ramlila is vast^nd unbridged, and the interval between 
them and displays of sacred dancing or formal recitations of epic episodes 
is equally wide. 

The Indian dmma, as Professor Weber remarks, “ meets us in an 
already finished form, and with its best productions,” Whence came 
this finished form ; was the ripe fruit not preceded by seed or flower ? 

It is impossible to believe that the “ finished form ” sprang, Minerva 
like, from the head of Kdlidasa. The dramatic literature of India, like 
all other ripe productions of art in all countries and ages, must be 
either the result of an independent, and therefore slow, process of 
evolution worked out on native soil, or be the more sudden effect of the 
fertilization of an indigenous germ by a potent foreign influence. 

The latter solution of the problem, is, I have no doubt, the true 
one. It is not easy to disentangle the life history of the indigenous 
germ, concerning the true affinities of which opinions may well differ, J 

* Weber, History of Indian Literature. (Triibnor), p, 197. This theory is well 
expressed ia the brilliaut article ou Sanskrit Poetry and the Hinda Drama by Dean 
Milman, whioh appeared in the Quarterly Review for 1831. Dean Milman oonsidered 
that the Indian plays more closely resembled the Spanish than those of any other 
European country. 

t Brookhans, who denies all Greek influence on the Indian drama, maintains 
the epic theory. I have not seen his writings. 

X Windisch himself (p. 6) admits that the Epics contain a dramatic element, 
mud that the Indian drama was indebted to some extent, as the Greek also was, to 
the epos for help. He is of opinion (p. 8) that dramatic representations, baaed on 
epic stories, existed in India before foreign influences were felt, such represeutations 
being simply due to the natural desire to see, as well as hear, the stories. This 
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but the vivifying foreign influence can be isolated, and subjected to 
microscopic investigation. * 

That foreign influence which gave India her noble dramatic litera¬ 
ture is the same which bestowed upon her the arts of the painter, 
sculptor, and engraver—the undying spirit of Hellas. India received 
this, her spiritual guest, but for a little' while and grudgingly. When he 
took wing and fled to more congenial dwelling places the arts soon 
followed in his train. ^ 

Professor Weber was the first to suggest that the representation 
of Greek dramas at the courts of the Hellenistic kings in Bdbtria, the 
Panjab, and Gujarat awakened the Hindu faculty of imitation, and thus 
led to the birth of the Indian drama; but the suggestion was qualified, 
and almost negatived, by the remarks appended to it that the hypo¬ 
thesis does not admit of direct verification, a^nd that no internal con¬ 
nection between the Greek and Indian dramatic literature can be 
proved. 

The Danish scholar, E. Brandns, accepted the hypothesis thus 
doubtingly propounded, and, rejecting the limitations imposed by its 
author, boldly undertook to prove the reality of an internal connection 
between the ancient Indian plays and the New Attic Comedy, as chiefly 
preserved in the Roman adaptations by Plautus and Terence. T have 
not seen Dr. Brandes* treatise, nor coujid I read it if I had, but, fortu-' 
nately for that large class of persons who are ignorant of Danish, sub¬ 
stantially the same thesis has been ably argued by Dr. Windiscb in a 
language more generally intelligible.* 

It would be impossible to do full justice to Dr. Windisch's argu¬ 
ment otherwise than by a complete translation of his essay. I shall mere¬ 
ly attempt to indicate in general terms the nature of some of the leading 
proofs on which he relies in support of the proposition that the Sanskrit 
drama is of Greeco-Roman parentage. 

The general probabilities in favour of the theory that the Indian 
plays are derivatives of the New Attic Comedy of the school of Menander 
rest chiefly on the evidence which proves an active and long-continued 
intercourse between the east and west. Some of this evidence has 
already been considered (aw^e, p. 157). A special agency for the diffu¬ 
sion of knowledge of the forms of Greek drama among Oriental popu- 

opinion aoems to be pure conjecture, and is no£ shared by my learned friend Pro¬ 
fessor Atkinson. Windisoh also holds (p. 10) that epic recitation, and not a lyrical 
performance associated with music and dancing, was the germ of the Indian drama. 

* Der Griechische EiTifluas im Indischen Drama, Von £mBt Windisoh. Ans 
den Abhandlnngen dea Berliner OrientalistenoOongresses. 8vo, pp. 106. Berlin, 
A. Asher and Co , Weidmannsche Buohhandlung, 1882. 
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lations *was furpished by the travelling companies of players, who are 
known to have traversed the Hellenistic kingdoms; and the poets, as 
well as the players, wore not averse to travelling. Menander and 
Philemon were both invited to the court of Ptolemy Soter. 

Greek ideas entered India chiefly by two routes, one overland 
through Palmyra and Bactria, the* other maritime through Alexandria 
and the ports of the western coast, especially Barygaza, the modem 
Bharoch. We know from the anonymoi^s Periplus of the Erythrroan 
Sea, which was written between A. D. 80 and 89,* that a very active 
commerce "was then carried on between Barygaza and the inland* city 
Oz4ne (the modern: Ujjain in Sindia's territory), where A^oka hod once 
been Viceroy, and which, in the time of the author of the Periplus, was 
the great dep6t of the foreign trade. 

The scene of the ‘Toy^-Cart,* the moat ancient Indian drama extant, 
is laid at Ujjain, and several considerations lead Dr. Windisch to con¬ 
clude that the Indian drama was first developed at that city, as a 
direct consequence of interooUrso with Alexandria. The few known 
facts in the history of the Baetrian king Menander, who flourished about 
B. 0, 110,t indicate that the overland communication between India 
and the West must have been briskly maintained in his time. The 
importance of Palmyra as a commercial dep6t {ante^ p. 157) was of 
later date. Before the Christian era the Western communications of 
India were with the Hellenized kingdoms of Asia and Egypt. In the 
first century after the Christian era they were extended to Rome and 
the Roman provinces. It is, in my opinion,’ not at all unlikely that 
the New Attic Comedy was known to learned men in India through 
the Latin adaptations of Plautus and Terence as well as in the original 
Greek. • 

Whether it bo admitted or not that the Indian drama is of foreign 
origin, no one, I suppose, will venture to deny that ample opportunities 
existed during several centuries for the importation of all sorts of Greek 
ideas, dramatic or other. 

In the opinion of Dr. Windisch the cumulative effect of the evidence 
of resemblance in particular points between the Indian and Qrceco- 
Roman dramas is so great that “ we must recognize either a wonderful 
case of pre-established harmony, or the existence of Greek influence on 
the Indian drama.” The dilemma appears to me to be expressed with 
perfect accuracy, and I am fully convinced of the reality of the Greek 

* The proof is given in the Introduction to McCrindle’s translation, 
t This is the date adopted by Professor Gardner in his Catalogue of Coins 
the Greek and Scythio kings of Bactria and India. 
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iafluenoe on the Sanskrit drama, and farther, that mtho^t that iuflaenoo 
the dramatic literatare of India would never have come into existence. 

The formal structure of the Sanskrit dramas closely resembles that 
with which we are familiar in Plautus and Terence. Like the Gr^oo- 
Roman, the Indian plays are divided into acts and scenes, and each 
piece is preceded by a prologue. The mere fact of the existence of the 
prologue in the Indian, as in the European plays, is in itself surprising, 
and can hardly be legarded ^as a merely casual coincidence. The im¬ 
probability that it is such becomes much greater when we observe that 
in bath cases the prologue is devoted to the same purposes, the an¬ 
nouncement of the names of the poet and the play, the gaining favour 
of the spectators, and the preparation of their minds for the piece 
itself. 

Again, it cannot well be the result of accident that the love-story 
o( the Indian drama is in plot, development, and denouement essentially 
of the same kind as that of Gr^co-Roman comedy. The plot of the 
‘ Toy-cart,' the most ancient Indian play extant, may be accurately 
described in the words applied by Rost to the Curculio of Plautus : — 
“ The subject of this comedy is very simple, and depends, as usual, on 
a secret intrigue, the lover’s want of money, and the supplanting of a 
rival.” 

The fair Perditas of Plautus and Terence, who eventually prove fo 
be high-born daughters of Athenian citizens, find their parallel in the 
maid-servants of the Indian plays (MdlavikagnimitraBmA BatndvaU), who 
turn out to bo princesses in disguise; and the dvayviopurfAo^, or recog¬ 
nition of the disguised young lady, which is a critical incident in nearly 
every Gneco-Roman play, is repeated, merely with variations of detail, 
in the Indian adaptations. 

Other stock characters of the Tercntian comedy have also been 
imported into the Sanskrit drama. 

Tho parasitus edax^ the miles gloriosus^ and the servus c«rrewtf, so 
familar to all readers of the Grceco-Roman comedies, are reproduced 
respectively as tho vtVa, sdkdra^ and mdushaha of the earliest Indian 
drama. The external origin of these strongly marked characters, is 
clearly indicated by the facts that the three personages are found to¬ 
gether only in the ‘ Toy-cart,’ the oldest drama, which was composed 
while India was still in communication with the Hellenistic world, aifd 
that all three were discarded by Bhavabhdti, who lived about A. D. 700, 
when Greek influence had ceased to directly affect India, Dr, Win- 
disch’s detailed analysis of these characters is very interesting, bat is too 
long for reproduction. 

One striking argument, however, must not be omitted. The Sans- 
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krii author Bharaia, who wrote a technical treatise (ndfya^dstra) on 
dramatic art, lays down the rule that the players should be five in num¬ 
ber, namely, the sutradhdra, liis assistant, the partpdriwa^a, the vifay 
saidrug and aidnshaha. This enumeration, Dr. Windisch points oat, is 
equivalent to a list of the regular male personnel of a Qrseco-Bioman play, 
but does not apply to any extant Indian play, except in so far that all 
the five personages named appear in the ^ Toy-cart,* in which alone the 
safcdra is found. The vifa is mot with in ^ only one other piece {Ndgd* 
nanda). It is therefore difficult to understand why Bbarata should 
have laid down this rule, unless pieces were extant in his time v^hich 
conformed to it, and these pieces must have resembled the Qreok models 
at Igast as closely as the ‘ Toy-cart * does. 

Tho repulsive character of the Zewa, or /Aao-rpoTros, the go-between 
and corrupter of maiden virtue, is faithfully reproduced in tho character 
of tho mother of Vasantasona in tho ‘ Toy-cart,* and tho elevation of 
Vasantasena herself to a respectable position by tho force of unselfish 
love may be compared with the story of Silonium in the Oistellaria of 
Plautus. The very name of the ‘ Toy-cart ’ {jinrichchhahatika) recalls 
tho names of Plautine plays such as Aulularia and Gistellaria. 

The essay by Dr. Windisch, from which I have quoted, does not 
exhaust all the arguments which might be adduced in support of his 
thesis, and tho partial analysis of his reasoning given above is far from 
presenting the case, as stated by him, in its full force. Yet, even what 
has been advanced in the foregoing pages should, I venture to think, 
suffice to shako tho faith of those who believe in the indigenous origin 
of tho Sanskrit drama, and to prove that strong reasons exist for hold¬ 
ing the opinion that India is indebted for tho existence of tho most 
generally attractive department in the vast circle of her literature to 
contact with the artistic Hellenic mind. 

It is, perhaps, necessary to observe that no one contends that any 
extant Indian play is a translation or free adaptation of a given Greek 
piece. That certainly is not the case. The best Indian plays are tho 
work of native genius of high order, employing native materials in its 
own way, and for its own ends, but first sot in motion by a powerful 
impulse received from abroad. Tho case of tho drama is analogous to 
that of tho Amaravati sculptures, 1 agree with Mr. Forgusson in think¬ 
ing that those sculptures would never have come into existence, if the 
latent powers of Indian artists bad not been aroused and stimulated by 
the example and teaching of Greek, or at least of Hellenistic, sculptors, 
but no one would maintain that tho carvings now on tho Staircase of the 
British Museum should bo classed among tho remains of Greek art. 
They are thoroughly Indian in subject and style,, and skilled critioism 
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is needed to disoom the hidden foreign element. Set It is with the 
drama. The plays are Indian, but the idea of composing such plays is 
Greek. 

The case of the sculptures of the Gdndhara or Peshawar school, 
which I have discussed at such length, is on the contrary, analogous 
rather to an Indian free translation or adaptation of a Greek play. 
Those sculptures are close imitations of the contemporary, especially 
the Christian, art of the Romai^ empire in the third and fourth centuries, 
and this fact lies on the surface, visible to any commonly attentive 
obse&ver. The Roman or Christian subjects have been madb to serve 
Buddhist purposes, but have been transferred bodily to India with 
little change, save that of name. 

Section IX. Graeco-Roman influence on the Religion, Mythology, 
Science, and Philosophy of India. Conclusion, 

A smile will, 1 fear, pass over the gentle reader’s countenance 
when ho compares the promise of the title with the performance of the 
few pages of this section of my essay. A discussion, in any degree 
adequate, of the topics mentioned in the heading would require the 
ample room of an octavo to itself, the writer of which should be equipped 
with a store of varied knowledge to the possession of which I can make 
no pretension, So far as I am aware, no one has yet attempted such a 
survey of the religion, mythology, science, and philosophy of India as 
would give a general view of the boundaries which divide the indi¬ 
genous components from the foreign. A slight, rough sketch of a survey 
of the kind will be found in Weber’s History of Indian Literature, but 
a map drawn in more distinct colours is much wanted. I cannot 
attempt to draw it. The preceding pages will, perhaps, have succeeded 
in convincing at least some readers that the best elements in the plastic, 
pictorial, numismatic, and dramatic arts of ancient India are of foreign, 
chiefly Graeco-Roman, origin. In those concluding pages ^ I merely wish 
to point out that the foreign influence was not conflned to those fields, 
where I liavo traced its workings in some detail, but extended also to 
other regions of thought. I am not prepared to follow in detail its opera¬ 
tions within those regions, nor to catalogue the instances where its 
presence may be discerned, and can only offer some unsystematic ob¬ 
servations. 

The Indo-Scythian coin series affords obvious and conclusive evi¬ 
dence that about tbe beginning of the Christian era the religions of India 
and those of the neighbouring countries to the west were acting and 
rc-acting upon each other. 

The worship of S'iva was certainly then established among 
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other cults, la Ii^dia, and the figure of the god, armed with hia trident, 
and standing beside his sacred bull, is, perhaps, the commonest mytho¬ 
logical device of the Indo-Scythian coins. But he is not exactly 
the S^iva of the medieeval Puranas, a Hinduized aboriginal demon. 
Sometimes he is hardly to bo distinguished from the Greek Poseidon, 
and the Greek writers on India themselves perceived that he was akin 
to Dionysus. Dr. Windiach shows that all the Sanskrit plays are 
associated with the worship either of# S^iva or his consort Gauri, and 
that they were generally performed, like the Greek dramas, at the 
spring fe^ival. It seems probable that tho Hellenistic settlers injndia 
transferred to S'iva somo of the honour due to Dionysus, and the idea 
of the Indian deity must have boon infiuenced by the Greek conception 
of those gods in tho Olympic pantheon who most nearly resembled him, 

Somo rare coins of ^ the great Indo-Scythian emperor, Kanishka, 
bear the name of Buddha, BOV AO in Greek characters, and afEord us 
the earliest known examples of tho conventional effigy of the teacher. 

Other Indo-Scytliian coins, again, present figures of tho personified 
Sun and Moon, as Greek deities, with their Greek names Helios and 
Selene, while many othoi’s represent a pantheon of Iranian deities, bear¬ 
ing such straugo names as Oksho (Okro), Ardethro, and so forth, the 
meaning of which is only now beginning to bo understood. I cannot 
here pursue this topic further, and only allude to it for the purpose of 
indicating that both a little before, and a little after, tho Christian era 
Hellenic and Asiatic forma of religion wore intox^acting, and that both 
Buddhism and Hinduism must have been modified by tho contact with 
other modes of religious belief. 

Even so late as A. D, 400 the devices of tho Gupta coins show 
that tho conceptions of Hindu divinities wore partly based on Gresco- 
Roman ideas. Lakshmi, tho goddess of plenty and good fortune, is 
invested with attributes plainly borrowed from the rixfl, Abundantia, 
and other personifications of abstract ideas current in tho west. The 
conception of' Lakshmi, the consort of Vishnu, glides im 2 )orceptibly into 
that of Parvati, Durga, or Gauri, tho consort of S^iva, and is related to 
somo of the forms both of Venus and Oybeie.'*^ 

The apparent resemblances between the Furanic legend of Krishna 
and the Gospel accounts of Christ are well known, and have formed 
the subject of much discussion. I am inclined to believe that the 
Krishna myth is really indebted'to the Gospels for some of its incidents- 

* For the Indo-Soythian coins see Gardner's Catalogue, and articles by Stein, 
Cunningham, West, and Hapson in tho Babylonian and Oriontal Record for 1888 and 
1889, and Indian Antiquary for April 1888. For the Gupta coinage see Journal 
B. A«. Soc. for 1889, p. 25, etc. 
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In the early centuries of the Christian era the religion of Christ in one 
or other of its forms extended over many parts of Asia where it is now 
extinct, and it must have modified the ideas and beliefs of the peoples 
among whom it flourished. The Gnostic variety or corruption of Chris¬ 
tianity was especially popular in the East, and strong reasons exist 
for believing in Gnostic influence on the Vedantist philosophy of India. 
The Bbagavad-Giti certainly seems to have much in common with the 
Gospels.* , 

The extraordinarily close Resemblance between many of the sculp- 
tures^of the Gandbam or Peshawar school, and the monuments of early 
Christian art at Rome, which was first observed by Mr. Pergusson, has 
been discussed at some length in an earlier section of this paper (an^e, 
p. 164). The resemblance is certainly real, and, however it may be 
explained, proves with equal certainty that the Christian and the Bud¬ 
dhist artists had many ideas in common. Tfie Buddhism of Gandhdra 
beyond doubt borrowed Christian forms of artistic expression; it would 
bo strange if the Buddhist teachers did not assimilate, along with the 
forms, some Christiaif doctrine. But any attempt to follow this specu¬ 
lation further would carry me beyond my depth. 

The Gandhara adaptation of Leochares’ group representing the Rape 
of Ganymede (awie, p. 133) shows clearly how easy it was for the 
ancient Indians to adopt a Greek myth, and convert it to tbo use of 
their owu religions. 

Weber maintains that a substratum of Homeric legend underlies 
the Ramayana, and gives good reasons for his opinion. The mere fact 
that such a suggestion can be supported by plausible arguments indi¬ 
cates that the student of comparative mythology must be careful not 
to assume the Indian origin of every myth which may have on the sur¬ 
face a purely Indian appoaranoo. 

1 have shown above (aw^e, p. 133) that the Asuras of Puranic mytho¬ 
logy are probably Hinduized adaptations of the Greek giants, who 
waxTod with the gods. 

The remarkable fact that no images of Buddha are found among 
sculptures at Bharhut (B. 0. 150), and Sanchi (A. D. 80), while they 
are numerous at Amaravati (A. D. 180),t suggested to Mr. Pergusson 

* Soo the translation of Dr. Lorimer’s * Appendix to the Bhagavad-Git4 ’ in 
Indian Antiquary, Vol. II, p. 283. That anthor quotes St. ChryBostom, who died 
A. D. 407, to prove that a translation of the New Testament into somo Indian 
language existed in his time. 

f. This is the approximate date of the outer rail. The inner rail is later, and 
somo Boalptnres date from before the Christian era. The remains at Amaravati illna- 
trate the period from about B. G. 100 to A. D. 250 (Burgess, o/ 

Amardvati and Jaggayapeid, p. 112). 
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the bold Bpeoalat^on that the maltiform idolatry of modern India is due 
to contact with the image-worshipping Greeks. Mr. Fergusson thus 
expresses this daring hypothesis in his latest work > 

** I suspect that when the matter comes to be carefully investigated, 
it will be found that the Indians borrowed from the Greeks some things 
far more important than stone architecture or chronological eras. It 
is nearly certain that the Indians were not idolators before they first 
came in contact with the Western nations a The Vedas make no mention 
of images, nor, so far as I can learn, [do] any of the ancient scriptures 
of the Hfndus. * . 

‘‘ Buddhism is absolutely free from any taint of idolati*y till after 
the Christian era. So far as we can at present see, it was in the 
Buddhist monasteries of the Gdndhdra country, where the influence of 
Qraeoo-Bactrian art is so manifestly displayed, that the disease broke 
out, which was afterwartis so completely to transform and pervade the 
outward forms, at least, of all the ancient religions throughout India.”* 

The propositions thus stated with Mr. Fergusson’s customary direct¬ 
ness cannot be implicitly accepted, although they embody a considerable 
amount of truth. It is not safe to affirm that Buddhism before the 
Christian era was absolutely free from idolatry, for the Taxilan Buddhist 
temples, adorned with plaster images, wei'e probably erected at the close 
of the firet century B. 0. and we do not know, though we may reason¬ 
ably suspect, that the images are of later date. Statues found at 
MathurA, and certain coins of Kanishka (circa A. D. 78 to 110) prove 
conclusively that images of the teaching Buddha in his conventional 
attitudes, both seated and standing, were well known at the close of the 
first century A. D.f It is rash to affirm that they wore unknown a 
hundred years earlier. A colosse.l statue of the standing Buddha dis¬ 
covered by Sir A. Cunningham at SrAvasti (Sahet-M4het) in Oudh 
seems to be slightly older than* the Mathurd images, J 

It is, however, quite true that in Bihdr, Central and Western India, 
no image of Buddha earlier than the Christian era, or perhaps than 
A. D. 160, is known, and Mr. Fergusson appears to have been right in 
holding that the worship of images of the founder of Buddhism was 
introduced from the North West; and it is probable that the develop¬ 
ment of sculpture, which was undoubtedly stimulated by Hellenic 
influence, gave encouragement to idolatrous practices. 

Among all the departments of Sanskrit literature the elaborate 

• ArchoBology in India (London, Triibner and Co., 1884), 

t Cunningham, ArchoeoL Reports, Vol. V, p. vii; and Gardner's Cafaloque^ 
pp 130,175. 

X Cunningham. Archceol, Rep,, ut ^upra, and Vol. 1, p. 339. 
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system of Hindu logic, and the marvellous, almost miraculous, structure 
of grammar erected by Pi^iui and his successors have the greatest 
appearance of absolute originality. Yet some competent scholars are 
disposed to seek a western origin even for these. The true position of 
the Sanskrit logicians and grammarians in relation to the teachers of 
other countries cannot be satisfactorily determined until the main out¬ 
lines of the chronology of Sanskrit literature are settled definitely within 
narrow limits of possible error., The radius of error is gradually being 
reduced, but a long time must elapse before it is brought within an 
apprq^Kimation of zero. * 

In one branch of Indian science the operation of direct and potent 
Greek influence, however it may once have been doubted, has been fully 
demonstrated, and is now admitted by all writers competent to form an 
opinion on the subject. Indian ash'onomy, in its exactor form, as 
taught in the Sanskrit text-books is essentially the astronomy of the 
Alexandrian schools, and its technical nomenclature is to a large extent 
Greek in a slight disguise. An earlier, inexact astronomy, probably of 
Babylonian origin, had been known in India long before the works of 
Alexandrian professors reached lier shores, hut all Indian astronomy 
with any claim to scientific precision is Greek. This scientific astronomy 
was taught by Aryabhata in A. D. 600, and by Yaraha Mihira about 
lialf a century later, but it was probably known to some persons in 
[ndia at a considorablo earlier date.* 

It is obvious that highly abstruse and technical works like the 
treatises of the Alexandrian astronomers could not have been mastered 
by the Indian astronomers except by textual study at a time when the 
Greek language was still intelligible to learned men in India. The 
extensive importation of Greek technical terms into the vocabulary of 
Hindd astronomy shows that the Greek works themselves mnst have 
been read in India, and also proves that the ideas expressed by those 

terms were unfamiliar to the native scholars. If the ideas had been 

* 

familiar, Sanskrit words to express them would have existed’ and, if 
such words had existed, they would have been used, and the foreign 
terms would not have been imported. The necessity under which the 
Hindu astronomers lay of borrowing Greek scientific terms by the score 

* Pandit Shankar Balkrishna Dikahit observes that there are two distinct and 
separate astronomical works, each bearing the name of Aryabhata as its author. 
The first (to which reference is made in the text), known as Aryahha^iyd^ or Arya 
Si4dhdntat bears the date S^aka-saipTat 421 expired, = A. D. 499-500. It has been 
published by Dr. Kem. The second work, khown as the Laghu-Arya-Siddhdnta, 
was composed at some time between A. B. 628 and 1150, and appears never to have 
been printed. These two distinct works are said to have been sometimes confound¬ 
ed by European writers.' {Indimi Antiquary^ Vol. XVII (Nov. 1888), p. 312). 
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is very strong .evidence that their native astronomy was, from the 
purely scientific point of view, extremely imperfect. 

The knowledge of actual Greek books displayed by the Indian 
astronomers also shows that there is no improbability in supposing that 
a limited class of readers in India had studied the texts of Greek plays. 
Dr. Windisch is content to belieVe that the Greek elements in the 
Sanskrit drama, the existence of which he demonstrates, were assimi¬ 
lated by the Indian authors through the agency of performances of 
Greek plays on the stage. It is not necessary, he says, to assume that the 
texts werb known in India. It seems to me impossible that the ^^sem- 
blances between the Greek and Indian dramas should have been brought 
about in this casual way. It would be nearly as easy to believe that 
Aryabhata learned the signs of the zodiac and the term ‘ diameter * from 
chatting with ship-captains on the quays of Barygaza. I can see no 
reason whatever to feel sceptical about the reality of the diffusion to a 
limited extent of Greek books in Greek among the learned classes of 
India during the early centuries of our era. 

The coins and the manuals of astronomy arc incontrovertible evi¬ 
dence that some people there could road Greek, and why it should bo 
supposed inoiHidible that Kalidasa could read the plays of Menander 
I cannot imagine. 

We are not bound to accept as literal statements of fact the 
rhetorically expressed assertions of Plutarch and Dio Chrysostom that 
the Indians sang the poems of Homer, and that the children of the 
Gedrosians recited the tragedies of Euripides and Sophocles, and may 
yet feci full assurance that Indian scholars who studied and assimilated 
Alexandrian manuals of astronomy cannot have been altogether un¬ 
acquainted with the classic literature of Greece. 

I have now reached the bounds to which a general survey of the 
action of Hellenic influence on ancient India can be conveniently ex¬ 
tended at* present. The adequate discussion of the Gandhara sculptures 
alone would fill a goodly volume. The imperfect account of them given 
above is only intended to stimulate curiosity, and to indicate the direc¬ 
tions in which more exhaustive investigation will reward the student. 

I do not desire to exaggerate the intrinsic merit of these sculptures, 
though I feel assured that it is amply sufficient to justify their critical 
study, and that, even if it were much less than it is, the historical 
interest attaching to the productions of a school which links together 
Hellenic and Indian art gives ^hem a right to claim the attention both 
of Orientalists and of classical scholars. 

The discovery of the linguistic and literary treasures of Sanskrit 
so charmed the imagination of the earlier Orientalists that they lent 

A 
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a ready car to the extravagant tales of the pandits, and were willing 
to attribute the most venerable antiquity and almost absolute origi¬ 
nality to the strange civilization and vast literature suddenly brought 
within their ken. 

Modern historical and literary criticism has been steadily engaged 
in the task of exposing the falsity of Brahrnanical tradition or pseudo¬ 
tradition, the “ lying gabble of Brahmans,” as it has been well called, 
and of moving up, so to speak, all dates in the early history of India. 
Panini, the grammarian, Mann, the lawgiver, Kalidasa, the poet and 
draimitist, And many other names famed in Indian story, have already 
been moved up from remote prehistoric, or pre-Christian, times to post- 
Alexandrian, or post-Christian, dates.* 

This process still continues, and simultaneously with the demonstra¬ 
tion of the comparatively modern date of all Sanskidt, other than Vedic, 
literature, the conviction has forced itself upon scholars that the civiliza¬ 
tion of ancient India was not so indigenous and self-contained as, at 
first sight, it sccuicd to be. 

India may, apparently, claim with jnstice to have given birth inde¬ 
pendently to the mechanical process of coinage, but her weakly numis¬ 
matic child never attained maturity, and was soon compelled to make 
way for a sti*atigcr of more vigorous growth. The other products of 
civilization claimed from time to time as independent Indian discoveries 
arc now eitlier proved to be foreign importations, or shown to be, at the 
best, of doubtful parentage. 

I do not know any his|;oricaI problem more startling at first sight 
than that propounded by the sudden and simultaneous first appearance 
in India during the third century B. C. of long documents in two 
diverse highly developed alpliabets, of stone architecture, stone sculpture, 
chronological eras, inscribed coins, and a missionary state religion. 

The problem has not yet been completely solved, and perhaps never 
can be, but it is certain that the phenomena referred to were largely due 
to a rapid development of intercourse between India and Western 
nations in the time of the Mauryan dynasty of Chandra Gupta and 
A^oka (B. 0, 316 to 222). A further development, or renewal, of that 
iLtcrcourso in the first century before, and the four contui’ies following, 
the Christian ora, conducted through Bactrian, Alexandrian, and Pal¬ 
myrene channels, produced new schools of architectural, plastic, and 
pictorial art, introduced novel types and standards of coinage, taught 
science in its exactor forms, and gave birth to a dramatic literature of 
great variety and merit. 

* For a convenient summary of much of the recent discussion on the chronology 
uf Indian biterntnro, see Max Miiller’s “India, What can it Teach Us ?'* 
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The same occidental influences left enduring marks on tlie religion 
and mythology of India, modified her epic poetry, and in the opinion of 
some competent judges, affected even the grammar, logic, and philo¬ 
sophy which are the most characteristic and origiiml products of Indian 
thought. 

The investigation of the relations between the early civilization of 
India and that of Western nations is still very incomplete, but it has 
proceeded suflieiently far to warrant the belief that further research will 
magnify rather than diminish the debt due by India to Assyria, Baby¬ 
lonia, Persia, Greece, and Romo. 


^ Addendum. 

When compiling the Bibliographical List 'page 113) I 

omitted to notice the following papers :— 

(1.) Iiido-Grecian Sculptures from the H.-W. Frontier, by Major 
J. Abbott (with a Plato). Proc. As. Soc, of Bengal for 1854, i^age 394. 

This communication briefly notices a large box of sculj^tnres pre¬ 
sented to the Society which were ‘‘dug from the site of a temple on 
the left bank of the Indus, called Kala, close below Ghazi Huzara. 
The winged female is from another old site at present called Shah ke 
Tere in Quatnr. They are very inferior in grace and execution to 

those from Trans-Indus. Those at Kala seem to have belonged 

to a Buddhist temple of small size, but very richly and eleborately 
sculptured, the material being black clay-slate.” The plate represents 
a bead from Rawalpindi, 

(2.) Note on a small Indo-Greok Sculpture, by the same, ibid, for 
1868,261. The figure described and presented to the Society is 
one of the Atlantean class, purchased from a native, who had found 
it in an old fort of the Yusufzai at the foot of the mountains.. 

(3.) Account of some of the Sculptures in the Peshawar Museum, 
by Rev. W* Loewenthal, ibid, for 1861, page 411. 

Tbe account given is, unfortunately, extremely meagre. It men¬ 
tions Buddhas almost innumerable, kings of various sizes, a lady sitting 
on a lion, playing the lute, reliefs, and elaborate figures of warriors in 
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CataJogiie of the Central Asintio Corns, collected hy Captain A. F. Be 
Lmsoe, in the Indian Museum, Calcutta,—By Dr. A. F. Rudolf 
Hoeknle. 

(Wiih tico plates.) 

Tlio coins which arc described in the subjoined catalogue wore 
collected by Captain A. F. de La^ssoo on the northern frontier of Afghan¬ 
istan, in the years 1884 to 188G, during the time of tiio Afghan Boundary 
Commission, on which ho was cmjdoyed as Assistant Political Oflicer, 

The coins wore, under the orders of the Government of India, 
made over by him to Mr. ChuvS. J. Rodgers of the Az’chajological • 
Survey, for a preliminary examination and report. They were after¬ 
wards pi’escnted by the Government of India to the Indian Museum, 
with a request that duplicates, wlieu available, should be given to the 
Museum in Lahore and to tlio British Museum in London. 

At the request of the Trustees of the Indian Museum, the coins 
were carefully examined by me and catalogue. Mr. Rodgers* prelimi¬ 
nary list proved of great advantage in this work, and most of his 
readings and many of his remarks are embodied in the following pages. 

A large number of duplicates were presented to the Lahore Mu¬ 
seum, and a somewhat smaller number to the British Museum. The 
numbers from which presentations could be made, are indicated by the 
marks f and 
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The collection will be found to be one of considerable interest. A 
large number of coins, especially of *Alaa-d-din Khwarizmi are either 
entirely new or, at least, have hitherto not been published. The most 
representative ones of these have been figured in the accompanying 
plates. 



Ahhreviations. 

At. Ant. = Dr. Wilson’s Ariana Antiqua; B. M. C. = British 
Museum Catalague; Chron. = E. Thomas’ Chronicles of the Pathan 
kings of Delhi; Ind. Ant. = Prinsep’s Indian Antiquities (ed. Thomas) ; 
Int. Num. Or. = International Numismata Orientalia; J. A. S. B. = 
Journal of the Asiatic Society of Bengal; J. R. A. S. = Journal of the 
Rqyal Asiatic Society of England; Num. [Chron. = the Numismatic 
Chronicle and Journal of the Numismatic Society of England; Num. 
Or. = Marsden’s Numismata Orientalia; Or. = Oriental; Sass. = E. 
Thomas’ Sassanians in Persia. 


Explanation. 

* prefixed, signifies that the coin is not noted in the existing British 
Museum Catalogue; f signifies that specimens of the coin have 
been sent to the British Museum; J signifies that specimens have 
been sent to the Lahore Museum; g signifies that the coin is in 
good condition, /, {, i, that it is in fair, tolerable or indifferent con¬ 
dition respectively. 
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Catalogue. 



Metal. 


* f-_j 

pH OJ 

0) 

> pL X 

o S 





Description. 


28,13 


ROMAN. 

42,60 Antoninus Pius. Obv., head of em¬ 
peror; . ...NINUS AU. draped 

female seated on ground, to left, {i) 

28,13 Constantins II. 06?;., head of emperor: 

, CONSTANTIUS AUG. Bev., standard 
between two armed soldiers: GLORIA 
EXERCITUS; in exergue SMANZ. (0 

GREEK. 

47,29 Alexander. Drachm. 06u., head of 

king. Bev., seated Zeus with eagle, (i) 
55,83 Antiochus. Drachm. 06?;., head of 

king to right. Bev., Heracles seated ; to left 
[A]NTIOXO[Y], to right [BA]S1LE[05]. 

A barbarous copy or forgery with a hole 
for suspension, {t) 


60,92 


BACTRIAN. 

Eukratides. Drachm. 06?;., head of 
king; border of dots. Bev., Dioscuri mount¬ 
ed; legend BASIAEDS EYKPATIAOY. 
Type like B. M. C., vol. V, 6. Rare. 

This specimen is probably a forgery ; the 
legend is smudged and “6asi7eos” is double- 
struck. None in B. M. G. of 1886, hut a 
specimen lately obtained from Gen. Sir A. 
Cunningham. 

Soter Megas. 06?;., bust of king. Bev., 
horseman. Type like Ar. Ant., pi. IX, 12 
(with no fillet to lance, and legend BASIAEY 
for jSao-tXcvs.) (/) 

• INDO-SCTTHIAN, 


263,77 Kanishka. Re??., OKPO. Type like Ar. 
Ant., pi. XII, 17. (0 


133,92 
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Description. 


' INDO-SCYTHIAN—CowZcZ. 

1 . 1... 225,55 Oerki (Oder). Ohv., elepiiant-rider. 

Bev., MIIOPO (H) Type like B. M. C., No, 
153 (p. 155). (/) 

1. 1... 168,05 Do. A crude variety of No. 8. Type 

like Ar. Ant., pi. Xll [, 20. 0) 


1 ... 


1 ... 


1... 


1 ...! 


1... 


2 ... 


1... 


PARTHIAN. 

.. 53,69 Mithridates I (Aksaces VI). Type a 
in Int. Num. Ox\, vol. I, pi. 1,26 (Gardner). 

(0 

.. 66,91 t Sinatroces (Arc^aces X). Typo as 
in Int. Num. Or., vol. I, pi. Ill, 2. ( 3 ^) 

.. 54,99 Orodes I (Arsaccs XII). Ohv. with¬ 

out crc.sceiit, as in Int. Num. Or., vol. I, 
pi. Ill, 20. (/) 

.. 59,22 J DO- Ohv. with crescent, as in Int. 

Num. Or., vol. I, pi. HI, 23. (/) 

.. 59,87 Do. Obv. with star and crescent, as in 

Int. Num. Or., vol. I, pi. HI, 26. (/) 

.. 58,10 X Phraates IV (Arsaces XHI). Ohv. 

with eagle only, as in Int. Num. Oi’., vol. I, 
pi. IV, 6 . One has a loop attached to the 
middle of the obv., to turn the coin into a 
button, and weighs 59, 85 gi'ains. (0 
.. 60,86 Do. Ohv. with eagle, crescent and star, 

as in Int. Num. Or., vol. I, pi. IV, 12. (^) 

2 68,93 X Do* Ohv. with Nike, crescent and 

star, as in Int. Num. Or., vol. I, pi. IV, 11. 
Apparently a mixture of silver and copper. 
One is perforated for wearing, and weighs 
57,46 grains, (i) 

1 56,30 Do. Ohv. with eagle and crescent. Bev. 

with eagle. Notin Int. Num. Or. ; but cf. 
vol. I, pl.iIV, 6 . Apparently a mixture of 
silver and copper. New. (0 
56,74 X Vonones I (Arsaces XVII). As in 
Int. Num. Or., vol. I, pi. V, 4, (/) 
















C<tpta%)i De Loossoe's Central Asiatic Coins, 


Me^al 



OJ 

X 



Description 


VAHTlllAN—Contd 

t Qoterzes (Arsacfs XX) As in Int 
Num Oi , vol I, pi V, 20 (/) 

t Artabanus IV (Ars\(es XXVI) or 
Mithridates IV (Arsac i s XXVFf) As m 
Tnt Xiim Oj , vol I, pi VI, 5, 22, 24, 25 
Two aio peifoiatcd foi wenung*, weighing 
55,14 (small liole) and 51,60 (lug hole) , the 
tlnidis cutiie, wcigliing 52,25 giains (/, 

i) 

The entire one lias on the rev a Uace of 
Monqol oiei shikniq 

Vologeses IV (Ar'^aots XXXI) As 
in Int Xiiin Or , vol T, pi VTI, 10 (/) 

Artabanus V (Arsacps XXXIV) As 
m lut Xuni Oi , vol I, pi VII, 19 (t) 

SUB-PARTHIAX 

Anonymous Ohv^ head of fcmg, to 
light, with toKpns, as m the coins of Ai- 
sxces XXIX (Cliosioes) 111 Tnt Num Oi , vol 
I, pi VI, 17 11 V, fire-altii asontJio eaily 

R xssanian coins m Sass , pi I, 2 Unpub¬ 
lished (i) 

SASSANIAN 

Sapor I As in Sass, pi IT, 2-6 With 
a pcifoi^tion foi weaiing {t) 

Do As in Sass , pi II, 8, 9 {f) 
t Ardesbir and Sapor I As m Sass , pi 
1,12 (^) 

t Sapor II As in Sass , pi IV, 2, 3 (/) 
Do Another variety As in Sass , pi 
IV,, 4 (t) 

’’j Finiz I As m Sass , pi V, 8, 9 (/) 

Khusni I, NaushIrvan As in Sas, 
pi VI, 9 (g) 
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Serial Number. 

DQ 

a 

•pH 

o 

O 

Metal. 

Weigh-t in grains. 

1 

«♦-( 

o 

u 

'I 

d 

(2; 

Gold. 

Silver. 

Copper. 

Mixed. 

Description. 

32 

2 

• • • 

1 

• • • 

• • • 

62,44 

' SASSANIAN—Gowifi 

t Khusru II, Parw£z, As in Sass., pi. 

33 

1 

• • • 

1 

• t ■ 

•« • 

51,44 

VI. 14. The less perfect one weighs only 
53,01 grains, {g) 

Do. Of Arab mintage with hismillah 

34 

1 

• t • 

1 

• •« 

•« • 

27,61 

on Tnargin; Sass., p. 93. Perforated for 
wearing. (/) 

Yezdegird III. Small sized coin; not 

35 

1 

1 


1 

1 

' • ■ • 

43,87 

in Sass. 

A very small piece broken away ; otherwise 
in good condition, 

ABBASIDE. 

A1 Mansur, 2 nd Abbaside. Dirham 

3() 

1 

• • • 

• • • 

1 


96,12 

struck in Madinatu-s-Salam, 152 A. H. 
As in B. M. C., vol. I, 72 (p. 48). (gr) 

Do. Legends of obv. and rev. areas,' 

1 

1 

37 

1 

i 

1 

• •» 

1 

• 4 •' 


1 

1 

1 

37,34 

as in B. M. C., vol. I, 91 and 104 (p. 196, 
201). Ohv, margin not insenbed, but di¬ 
vided into three sections by tliroe ringlets. 
liev. marginal legend, indistinctly visible 
read by Mr. Rodgers j 

j i- «•» struck in Sijistan, i47 

A. H. (0 

Harun ar Rashid, 5th Arijaside. Dir- 

38 

1 

«»* 

1 

•« • 

1 • ■ 

45,72 

ham struck at Ma’adinu-sh-Shash, 190 
A. H. The same as B. M. 0., vol. I, 228, 
(p. 84). With a loop for suspending, (i) 
A1 Amin, 6 th Abbaside. Dirham, 

39 

1 

• • • 

1 

»« • 

• t i 

29,50 

struck" at Madinat Balkh, 195 A. H. Gene¬ 
ral type of coin exactly as B. M. C., vol. 
I, 246, (p. 90), except that there are six 
ringlets instead of five. (/) 

A1 Mutawakkil, 10th Abbaside. Frag- 

4C 

1 

1 

ft* 

• « • 

• • » 

64,38 

ment (about f) of a dirham of 24* A. H. 
Mint lost. General typo like B. M. C., vol. 
I, 317, (plate VI). 

* Al Muti*a, 23rd Abbaside. Dindr 
struck at Hirat, 369 A. H. (/) Plate I, fig. 1. 










Number of Coins. 


.] 




Captain De Loessoes Central Asiatic Coins, 


I 


Metal. 


2 

O 


f-i 

OD 


0) 

o 

O 


o 


.a 

• rH 

<v 


Description. 


ABBASIDE—Con^f?. 


Ohv., small area within single circle, 
surrounded by double marginal inscrip¬ 
tions. 

Area: *-^1 H 

aJJi 

si J| 

Inner legend : 

•« I *1^ *• • fc' i 

^ y AXm 

Outer legend: j [ ^5/1 ] ^ 

j ^ er* 3 




36,87 


Rev., area within single circle, sur¬ 
rounded by ono marginal inscription, 

Area: 

jy^Lo 

aU 

Margin: aLo^I aUI Jy^j 

^ 5;«^ (3*^1 itjiij] 


SHAH OF EHWARIZM. 

* ’Aldu-d-dln Muhammad bin Ta- 

kash. Type : on both sides, round areas sur¬ 
rounded by a marginal inscription between 
single-lined circles. Both margins defec¬ 
tive : but on ohv., mint Nisdb^ legible ; 
date lost, (0 Plato I, fig. 2. 
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42 

43 

44 


45 

46 



4 


Descliption. 


'SHA'H OP KYLWKRIZIA.— Gontd. 


Obv, 

Eep. 

VvV 


aJf aJJ jf 



U>oJ| )Us 

do n 




Aiit 

VuY 


Margins : fragmentary ; 


Do. Dn])licate of 'No. 41, bat double 
stmick on both sides. Ob\erse margin 
fragmentary, showing only dato 5** ; I'c- 
vci’so margin gone, (i) 


Ohv. margin : 



Do. Duplicate of No. 43 ; but struck 
on rev. bide only, margin entirely gone. 
(0 

J * Do. Type: same as No. 41 ; but 
different rover.se legend j and no ringlets 
on obv. Margins nearly gone. (^) 


Eev. 




Do. Duplicate of No. 44 ; but double 
struck om reverse side. Margins defective 
and illegible, (i) 

J Do. Duplicate of No. 44; but struck 
on reverse side only. Margin nearly gone. 
(i) 












1889 .] 


Oaptain De Lcessoe's Oentral Asiatic Coins, 


9 


u 

o 

0 

IS 

■g 

w 


47 


48 


49 


60 


<e 

.g 

o 

a 

I 


Metal. 


o 

cb 


a; 

>- 

m 


u 

9 

Oh 

Ph 

O 

Q 


.a 


.3 

•Id 

'M 

9 


Description. 


32,62 


44,37 


47,81 


64,07 


SHAH OF KHWARIZM— 

Do. Duplicate of No. 44; but double 
struck on rev. side, and stnick on thatjgide 
onij. Margin gone. (0 

f Do. Duplicate of No. 44; but struck 
on obv. side only, on wliicb there arc no 
ringlets. One perforated specimen weighs 
25,06; two others weigh 20,91 and 18,40 
grains respectively. Margins defective and 
illegible. (0 

Do. Type: similar to No. 41, with 
reverse legend similar to No. 44; and on 
obv. side letters in place of ringlets. Both 
legends much blundered. Margins gone, (i) 

Obv. 

wv 

5/f All n 

4 Ail 

(sic) 

(sic) 


Hev. 


(sic) 


(kLJ) 

j Ui(X/f ^ 

(broken), 
(broken). 

Mr. Rodgers reads on rev. 

* Do. Two round areas with marginal 
inscriptions within single-lined circles, as 
in No. 41 ; but legends different, also cha¬ 
racters different, i. e., nasta^liq, as in the 
early Pathan coins of India, not Kufic. 
One half of the coin is broken away. Re¬ 
verse margin shows 6**. (i) 

Obv. Bev. 

oJf iU 

. 

. 

Bev. margin ; . 

Obv. margin: .*..(3*^* . 


B 














Serial Number. 
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Mlial. 


. ^ 

2 Si 

S s 



51 18 


52 16 


5J^ 5 


55 4 


18 35,58 


10 35,58 


5 35,58 


Description. 


34,44 

37,89 


Hev. 


' SHAH or KHWARIZM—Conifi. 

* t t Do. Type I, obv., saddled horse 

with mint, within single-lined circle ; some¬ 
times three dots under horse; rev. in¬ 
scription within singled-lined circle. One 
specimen was assayed by Dr. Scully with 
the result: copper 80 9 per cent., lead 13*5, 
silver 5*6. (^) Plate T, fig. 3. The mint is 

read by Mr. Rodgers Baluqdn or Taliiqdn. 

Ohv. Bev. 

jh f 

Horse t iLc ^ioj: i/, 

* Do. Type I, similar to No. 51, same 
mint, but rev. legend difFerently arranged. 

Mev. 

t ^ 

* Do. Type I, similar to No. 51; same 
mint, but rev. legend differently arranged. 

Eev. Hi 

tvJt ^ 

* Do. Type I. Apparently similar to 
No. 51, but double-struck on both sides, (i) 

* t + Dp. Type II. Obv., horseman with 
lance at charge; Variety 1, semicircle over 
head of rider; some dots here and there; 
name of mint above right of rider. Rev., 
inscription only. Both obv. and rev. en- 


Eev. 










1889.1 


Captain Be Lcpssoe's Central Asiatic Coiiv 


Metal 



I h 

43 -75 

O' I Cu 0; 
W 

oK 


Description 


SHA'H Of B:ilWARIZM-Oo«i7 
dosed witliin doiiblp Clide, tlio lunei Inn .1 

tlie outer dotted JVluit Tiiliqaii botl-o.i 
obv and lev (i) Plate J, fig 4. 

Ohv Hgv 

viilflJtJs uilsUlt (in jiiiniito letters) 

i A I A / 


legend is aringed, 



4 39,74 


41,00 


39,78 


aJi lU I oi- ,,J| ^ j,, 

Oceisionally tlio lov legend is aringed 
as on No 61 ^ ’ 

39,74 *t: Do T^pe Tl, Poin/y 2, ,n all 

respects liki No .W t vi cpt lint (Ihh. ,s 

a bud to light below hoise, instead of the 

dot^. (t) 

^ 1 i j 1 i IT, 1 me/y d, simihn to No 

but without seimciuiilai eoion i, and a 
111 toil m the plat oof the bud luscnptions 
on obv and lev OKac tly as on No if) 

.39,78 *tJDo 11, r-indy t, bo^^-lllve 

c^nop 3 ovei hc.i(lof irdei, (usiint ib„v. 
over hit side, and mint above ovei light 
side ot iidti lit V , insf iiptioii Roth o7iv 

and lev tiitlostd within double eiuh. (lie 

innei lined, I he out,, dotted Hint »»■» 
{Shafuiqim <’) oi •' (t) 

Rev JhU\ 

^^UaLJi 

\r V<ii%ely 6, himiJnr to 

00,37 iNo ^o3, but b.iie head, crescent u ilh <h)t 
to left and dot to i ight ot it Rei , msei in- 
tion exactly as on No 58 ])oth obv and 
rev enclosed within a single-lined cirt le 
Mint ory^-* P (t) 


2 33 80 
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o 

s 

a 

i 

CO 


kT 

o 

O 






Metal 


cr 


*0 


& 

CO 


0> 

Pm 

P- 

O 

O 


s 


H 


Description 


60 


61 


62 


63 


64 


65 


66 


8 


IG 


2 


8 


3 


16 


40,09 


42,06 


27,36 


34,42 


37,09 


35,97 


' SHAH OF KHWARIZM- Contd 

* Do Type II, Variety 6, similar to 

Ho 59, but without crescent and dots, and 
with some indistinct object below horse. 
Rev insciiption as on Ho 68 (^) 

* t J Do Type II, Variety 7, similar to 
Ho 58, but only with bow-hke canopy 
Rev , inscription as on Ho 58, but below 
it an illegible mint-name Both obv and 
rev either within a single seriated circle, 
oi within a double circle, the inner lined, 
the outer dotted (i) 

* Do Type III Obv , horseman with 
waving arms, without lance Variety 1, bird 
sitting to left below hoise Rov, inscrip¬ 
tion, neaily obliterated Obv and rov with¬ 
in double lined cii cle (6) 

* t t Do Type III, Variety 2, like Ho 
62, but bud turned to light Mint Tdliqdn, 
visible on obv over right side of hoise (t) 

* t + Do Type HI, Variety 3, a beetle- 

like maik under hoise, mint over right 
side of hoise Rev , msciiption Both obv 
and rov enclosed within double-lined cir¬ 
cles Mint both on obv and rev 

Legends, on both sides, read and aie ar¬ 
ranged exactly as on Ho 55 (i) 

* t t Do Type TIT, Vaiiety 4, a star, 5 
or 6 rayed, undei horse, mint over right 
of hoiso Rev , insciiption Obv enclosed 

ithin double ciicle, the inner lined, the out¬ 
er dotted , lev within single-lined circle 
Mint Taliqdn both on obv and rev Legends 
asonHos 55 and 63 Plate I, fig 5 (Some i) 

* Do Txfpe III, Vaiiety 5, in all re¬ 
spects like Ho 65, except the rev legend 
which reads as follows (f) 

(in minute letters ) 

jy IkLJl 


Serial Number 


1889] 


Captwin De Loessoe^s Central Asiatic Coins» 



Metal 


V Ph ^ 
> Ph M 
T3 o j 

OQ O S 



34,56 


41,28 


36,52 


2 5 


Description 


SHAH OF KHWARIZM— 

* Do Type III, Variety 6, like No 64 

in all lespects, except the mark under J-he 
hoise which looks like an anvil (?) (t, 6) 

* Do 2\pe HI, Variety 7, like No 65 

except that the mark under the home is a 
snakt, and the lev legend arranged as on 
No 62 (0 

* t t Do Type III, Variety 8, like 
No 62, except that thoie is no mark under 
the hoise (6) 

* Do Typf* TII, Variety 9, no mark 
under hoise, which is gallopping Both 
obv and icv enclosed within double circle, 
the inner lined, the outer dotted Rev 
legend as follows (t) 

[ ] (cut away ) 

y\ J/| 


41,91 


* Do Type IV Obv , horseman with 
leafed blanch m left hand Mint doubtful 
ovci left side of horse, and bird under horse 
Both obv and rev enclosed within double 
ciicle, the inner lined, the outer dotted 
Plate I, fig 6 (i) 


Obv 


(?) 


Rev 

cj'bJUf 

I^OJi )/t 


(Ji 




47 25 


^ f t Do Type V, horseman with 
shouldered sword Variety 1, baie head , 
mint over right side of horse, below it a 
flower Rev, inscription ^Mint Hir6t 
Both obv and rev within three circles, a 
dotted one between two lined ones Plato 

I. fig 7 (0 
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Metal. 


. u . 

;h <l> 

<D (X a> 

i: A. M 

O to o a 


73 6 


74 3 


75 6 


77 16 



G 46,72 


36,88 


16 41,23 


Description. 


SHA'li OF KIIWARIZM— 


Ohv. 


llev. 


6 45,38 


3 35,52 


J/( rare- 

ly ^^IJaLJl 

* t J Do. K^ypG V, Variety 2, like 
No. 72, eycopt that there is no flower below 
the horse, {i) 

* t }! Do. Type V, Variety 3, like 

No. 73, but the mark under horse indistin- 
giiislijiblc ; canopy over head of rider and 
mint Balkh ^ (?) (i) 

* t t Do. Type VI, Obv., horseman 

with shouldered flag; bare head; no mint. 
Rev., inscription in Kufic cliaracters. Both 
obv. and rev. enclosed within three circles, 
a dotted one being between two lined ones. 
Plate I, fig. 8. One specimen was assayed 
by Dr. Scully with the result: copper 2’2 
per cent., silver 7.4, lead 85'4. {t) 

Jlev. 

* t t Do. Type VII, bare elephant to 

left. Variety 1, Obv., a saw-like mark be¬ 
low, and a mint-name above elephant. 
Rev., inscription. Hotli obv. and rev. within 
double circle, the outer dotted, the inner 
lined. One specimen was assayed by Dr. 
Scully with the result: per cent, copper 
39*2, silver 8'0, lead 52 7. {{) 

Obvi Rev. 

(?) as on No. 58. 

* t t Do. Type VII, Variety 2, simi¬ 
lar to No. 76, but no mark below elepliant, 
and mint and inscription different, (t) 











Number of Coins. 


1889.] 


CaptaiH De Lce^soe*8 Central Asiatic Coins. 


15 


Metal. 


.\u 

, pH' a> 

O) I p- 0? 

O M O 3 



34,50 


3 32,13 


Description. 


3 34,50 


3 34,50 


SHA'H OF KHWARIZM— 

Ohv. Rev. 

(?) as on No. 66, 

(but without the mint). 

* Do. Ty'pe VII, Variety 3, similar 
to No. 77, but diftei’cnt mint and inscrip¬ 
tion. (i) 

Ohv. Rev.. 

(?) apparently as in No. 58. 

* Do. Type VIT, Variety 4, similar to 
No, 77, but different mint and inscrip¬ 
tion. (a) 

Ohv. Rev. 

as on No. 52. 

[^S hnfarqdn.'] 

* t t Do. Type VIT, Variety 5, similar 
to Nos, 77, 79, but different mint and in¬ 
scription (2 t, 1/). Plate I, fig. 9. 

Ohv\ Rev. 


Ohv\ Rev. 

(?) 

iUs J(| 

^IkLo 

* t + Do. Type VII, Variety 6, similar 
to No. 76 ; but the mai'k below is an arabes¬ 
que ; the mint above is the same without 
the final it; rev. inscription different. (^) 

Ohv. Bev. 


Ohv. Rev. 

or UaLfcJl 

(Samarqand ?) ^ i/* 

N. B. What loohs like a mint name, 
mq^ he only an arabesque ornamental mark. 
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Metal. 


o o d 
^ in O 





85 3 


Description. 


' SHAH OF KHWARIZM— 

4 33,01 * t + Do. Type VIT, Variety 7, similar 

to No. 81, but arabesque mark dbove and 
three dots in line below elephant. Rev. 
inscription dilferent; viz.^ (£) 

IkUt 

Kl cj 
idiJt ^ 

19 33,58 * t + Do. Type VIT, Variety 8, exact¬ 

ly as No. 82, but a diJfferent rov. inscrip¬ 
tion, (3/) 

Rev. 

lJa£ Jll or ^ H 
(on one) 

^LkLu 

14 35,32 * t t Do. Type VIII, bare elephant 

to right. Variety 1, obv., mint above ele¬ 
phant : rev., inscription. Both obv. and rev. 
within double circle, outer dotted, inner 
lined, (t or h) 

Obv. (both in Kufic) Rev. 
(similar to No. 78) Jl| 

^ItJU 

3 35,32 * Do. Type VIII, Variety 2, exactly as 

No. 84, but style of letters of obv. mint 
somewhat' different. (1 £). Plate I, fig. 
10 . 

4 35,32 * Do. Type VITI, Variety 3, exactly as 

No. 84, but style of letters of obv. mint 
slightly indifferent, (i) 











1800,] 


Captain De Lmssoe's Central Asiatic Coins. 


17 


Metal. 




a « pn cj 

^ Ci) 03 u S 


88 12 


89 12 


90 2 


•4^ 

tuo 


Description. 


38,91 


SHAH OF KHWARIZM—Con^tZ. 

* Do. Type JX, bare elephant to right, 
with fettercti legs. Variety 1, obv., mint 
over elephant; rev., inscription. Both obv. 
and rev. within double circle, the outer dot¬ 
ted, the inner lined. (I/). Plate I, fig. 
11 . 


llev. 


Up pkp ill 


38,91 


38,91 


Ohv. 

(as on No. 85) 


* t + Do. Type IX, Variety 2, exactly 
as No. 87, but style of letters of obv. mint 
slightly different, (i, some t) 

Obv. Beth 

'cibyj (as on No. 87). 

(as on No. 85.) 

* t + Do. Type IX, Variety 3, similar 
to No. 88, but inscription different. (i, 
one t) 


Ohv. 


Bev. 


(as on No. 84.) 

(as on Nos. 89, 84.) 

38,91 ♦ DO- Type IX, Variety 4, exactly as 

No. 89, but style of letters of obv. mint 
slightly different. ( i) 

Obv. Bev. 

(*^s on Nos. 84,'89). 

(as on*Nos. 85, 87). 
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u 

J 

B 

la 

•g 

02 


OQ 

0 

*s 

«4-l 

o 

u 

o 

B 

0 

Iz; 


Metal. 


o 

O 


> 
• ^ 

02 


h 

0) 

PiU 

O 

O 




91 


92 


94 

95 


93 20* 


I 

3 


20 


1 

3 


Cfi 

0 


'go 


Description. 


42,81 


38,43 


47,58 

45,11 


34,92 

43,25 


^HA'H OF KHWARIZM—OoM^d. 

* Do. Type X, elephant-rider with 
lance at charge, to left. Variety *1, obv., 
mint below elephant; rider bare-beaded. 
Rev., inscription. Both obv. and rev. with¬ 
in double circle, outer dotted, inner lined. 
(f) Plate T, fig. 12. 

Ohv. ' Eer. 

tkLJf 

Hi: 

LoAlt 

EIlIw 

CJ 

* t J Do. Type X, Variety 2, similar to 
Xo. 91, but on obv. no mint; bow-like cano¬ 
py over rider’s head; dot over elephant’s 
head; rev. legend diiferent. (i) Plate!, 
fig. 13. 

Rev. legend, as on Xo. 83. 

t t Do. Type XI, lettered surfaces, 
within circles. Variety 1, as in B. M. 
C., vol. II, Xos. 596—600 (see Plate VII, 
fig. 599). (t, some f) 

Do. Type XI, Variety 2, as in B. 
M. C.. vol. II, Xo. »594. {t) 

* { Do. Type XI, Variety 3. Obv. and 
rev. within double circle, outer dotted, 
inner lined. On obv., two annulets on each 
side of the inscription; also on rev. in 
diverse places. (0 


Ohv. 

Bev. 


•• o 

Hi : 



• • 








Captain Be Lceeeoe^s Central Asiatic Goins, 


Metal. 



Description. 


SHA'H OF KHWARIZM.— 

42,42 Do. Type XI, Variety 4. Obv., kali- 
mah; rev. illegible, (t) 

41,11 * J Do. Type XIT, small inner cir- 

37,00 cular area on obv.; lettered surface on rev.; 
both rev. and obv. within double circle, 
outer dotted, inner lined. Variety^ 1, 
Muhammad in Kufic in area, with dot 
above. Plato I, fig. 14. (t) 


Ohv, 


Bev, 


Area : ill ^,UaJU/| 

Margin: Ab| J/| J/ above a)! ^ 
left 

C«c) below ^j(ixLJ( 

“rig ht. 

52 53 * Type XII, Variety 2, inner area 

’ formed by a double circle ; within, an illegi¬ 
ble mint name, (i) 


Obv, 


Area: 


Margin: 

UiJ| lU 


Bev^ 


44,88 * Do. Type XII, Variety 3, inner area 

formed of three circles, a dotted between 
two lined; within, a sexagonal rose or star. 
Published by W. Rodgers in J. A. S. B. 
voL LII (1883), p. 57, No. 15 on Plate IV^. 

47,60 * Do. Type XII, Variety 4, like No. 

99 in every respect, except that rev. legend 
difEerently arranged, (i) 
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46,37 


Descriptien. 


* -f 
+ 


38,60 


41,99 


• SHAH OF mLWABlZM.—Oontd, 

Mev. ^ 

^IJaLJ| 

[ ] (lost) 

* + Do. XIII, a small inner cir¬ 

cular area on both obv. and rev. ; the latter 
are both surrounded by a double circle, 
outer dotted, inner lined. Variety 1, both 
inner areas formed by three circles, a dot¬ 
ted between two lined ; within, mint Zamtn^ 
ddwar, (^) Plate I, fig. 15 a and 6. 

Ohv, Rev. 

Margin : ^ ill Margin : 

Area: Area ; } 

* Do. Type XTII, Variety 2, like Xo. 

100 in every respect, except that the cir¬ 
cles forming the inner area are wider apart 
from one another, thus causing the mar¬ 
gin to be narrower. Legends as in No. 
101. (i) 

* Do. Type XIII, Variety 3, obv. 
area formed by two lined circles ; rev. area 
by three circles, a dotted between two 
lined j within both areas a boss. (^) 

Ohv. Rev, 

Marg, : ill Marg,: 

Area: boss Area: boss 


boss 


62,08 


* Do. Type XIV, two-lined square 
areas occupying whole of obv. and rev. 
faces; segments inscribed. Almost illegi¬ 
ble. (i) 







1889.] 


Captain Be LoBssoe's Central Asiatic Coins, 


21 



METAFi 


. u 

. h <0 
ro © Ph 
> Ph 

2 ^ ® 
Cb OD o 



Description. 


SHAH OF SHWARIZM.— 


Ohv, 

Area : 1/1 <* [ -^1 If 3 

aJ| ] 

] 


i2ev. 

Area; [ Iff 


44,23 * t Do. XV, on the obv. and 

39,§8 rsv,, square areas enclosed within double 
circle, the outer dotted, the inner lined. 
Variety 1, ornamental scrolls in the sec¬ 
tions, between the squares and circles. 
Published by W. Rodgers in J. A. S. B , 
vol. LII, p, 57, on Plate IV, fig. 14. The 
last line of the obv. legend, wanting in 
his specimen, was doubtfully supplied as 
being *Aldu-d-dm, but it is really Ahu- 
l-Fath, as shown clearly on the present 
specimens. (0 

Ohv, Rev, 




cX.o=^ 


i < 

^ylkJUl ) 



^5J 


43,36 * t Do. TypeXY, Variety, 2, inscrip- 

’ tions in sections ; on rev., date 61* in words; 


16. (0 

Ohv, 

Rev, 


aLw 

^IkLJl 


: ^Ki : 

: 

: i 

: jifl 


• 
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Metal. 


. u . 

— o p- a> 
> PL « 
$ r73 o J 

O 02 O a 


107 2 


1081 


109 I 


110 



40,65 


43,5 


Description. 


44,24 


* SHAH OF KHWARIZM.—OowZ<i. 

* Do. Type XVI, on both obv- and 
rev., two hexagonal areas intercrossing, 
with three dots in each section. Mint 
Farwdn. Published by W. Rodgers in 
J. A. S. B., vol. LII, p. 57, on Plate IV, 
fig. 12. 

Do. Type XVII, obv., lettered surface 
within double (jircle, outer dotted, inner 
lined. Rev., small double-lined square 
inner area; within, figure of horseman, 
outside inscription. As in B. M. C. of Or. 
Coins, vol. II, p. 186, onPlate VII, fig. 
603, (0 

* t Do. Type XVIII, large thin piece 
obv., circular area; rev., double-lined 
square area. In marginal sections, aj)a- 
rently, mint Ghaznah, Plate II, fig. 17. (^) 

Ohv. Rev. 

Area: il* Area : 


Ohv. 

Area: il* 

Margin : Orna¬ 
ments. 


Sections : ommt., r. 

and I, 
4-^ above, 
below. 


* Do. Doubtful. Type XIX; obv., 
horseman to right, with lance at charge, 
within double circle, outer dotted, inner 
lined. Rev., inscription within single dotted 
circle ; nearly illegible. Mr. Rodgers ob¬ 
serves : “ This is the only coin out of 

about 3,000, which has the horseman to 
the right.” 













Ill 


Metal. 


<D . 

^ « -T3 

S ® S" s 

L? 2 ® d 

te ^i5 r;^ o S 


Description. 


SHA'H OF KHWARIZM.—(7on^(^. 

34f,85 * Do. doubtful. Type XX; obv., 

maned lion standing to left, below a 
above mint Skafurqdn, Rev., inscription 
within lined circle, nearly obliterated. 


Obv. 


Bev. 




GHAZXAWrS AND GHORFS, etc. 


112 


113 


114 


115 


116 


58,63 


82,70 


45,56 


45,69 


41,55 


Masa’lid I. Two cirqnlar areas and 
margins, as in B. M. C. of Or. Coins, vol. II, 
Xo. 524 (p. 157), but barely legible, (i) 

* Farukhzdd ibn Masa’ud. Similar 
to Xo. 546 in B. M. C. of Or. Coins, 
vol. IT, p. 166; but star ^ six-rayed) at top 
of rev. area, and zafar so W. Rodgers) 
at top of obv. area ; date 448 ; the remain- 
dei' identical. The outer marginal legend 
of obv. is nearly gone; that on reverse 
much cut and oblittu'ated. (/) 

Ibrahim ibn Masa’iid ; with Bull rev., 
and lettered surface on obv., as m B. M. 
C. of Or. Coins, vol. II, Xo. 561 (p. 172), 
and in Proceedings, A. S. B., for 1881, p. 6. 

(0 

Undetermined. Probably Ghaznawi. 
Legends illegible ; but on right hand side 
of the legend in the area, there is a perpen¬ 
dicular mark, which is indistinguishable on 

the obv., but clearly on the rev. Com¬ 
pare similar marks on Mahmud’s coin, PL 
V, Xo 458 in B. M. C., vol. II, p. 131. 

w • 

* Ghiyisu-d*din Muhammad bin, 

Two circular areas; both margins 
entirely obliterated. 
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117 


118 


119 


120 


121 


122 




Description. 


&HAZNAWIS AND GHORIS.—Con^d. 


Ohv, 

Jll ^iJoLJl , 

0*a:^yda*j| ji\ 

(?) 

. (illegible) 


Hgv. 

« 

)|[ Air if 
0^ Alit 
aUi 


267,35 


232,80 


134,73 


181,51 


122,76 


43,86 

42,78 


Mr. Rodgers reads on the obv. doubtfully 
or Plate II, fig. 18. 

Do. Same type, but much heavier, 
tlian Ko. 6 in J. A. S. B., vol. LIT, p. 56 
(PI. IV, fig. 6). Without mint; but 
date 600 A. H. The rev. margin, as Mr. 
Rodgers observe's, gives a quotation from 
tho Quran, Surah IX, 33, 

the concluding portion of which, viz, 
that within brackets, is never given on 
these gold coins, (g) 

* Do. Very similar to No. 117, but 
with mint Ghaznah, and same date 600 
A. H. (g) 

* Do. The same as No, 117, except in 
the matter of weight; also without mint. 
Its date is 600 A. H. (/) 

Do. Same type, as No. 117, but of 
smaller size ; date 603 A. H., mint obli¬ 
terated (Ghaznah?). (Q 

Do. Same as No. 120, except in the 
matter of weight. Mint ^aznah; date 
obliteratecl (600 ?). 

Do. Type : Turk! horseman, exactly 
as published, by Mr. Rodgers, in J. A. S. 
j B., vol. LII, p. 55 (PL IV, fig. 1.) (1 0 
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OQ 


a 

4 

O’ 


o 
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Metal. 


re 

cB 


03 


4) 

Ph 

O 

O 


a> 

H 


49 

'S) 

•iH 


Descriptflou. 


123 


124 


125 


126 


127 


128 


129 


130 


2 


2 


1 


56,68 

45,45 


116,13 


45,72 


45,95 

42,52 


50,96 


48,19 


55,06 


37,44 


QHAZNA^tS AND GKOmS—Co^itd. 
Do. Doubtful. Inscribed circular areas. 
Ohv. Hev* 


* Ghiydsu-d-din and Muiazu-d-dln 
bin Sdm. Type the same as in No. 117. 
A silver coiu of this type has been publish¬ 
ed by Dr. Stiilpnagel in J. A. S. B., 
vol. XLIX, p. 31 (PI. IV, No. III). It 
shows no mint, but bears the date 599 A. H. 

(/) 

* Do. Typey four concentric circles, 

exactly as in the silver dii’hem, published 
by Dr. Stiilpnagel, in J, A. * S, B., vol. 
XLIX, p. 30 (FI. IV, No. II). No mint; 
but date 599 on the rev. with Muizz’ name. 
(t) . 

Muizzu-d-dln and Tdju-d-dln Ildaz. 

Published by Mr. Rodsfers, in J. A. S. B , 
vol. XLIX, p. 210 (PI. XVIir, No. 17). 
See also Ar. Ant. PL XX, fig. l8. ^0 

X Muizzu-d-dfn bin S4m. Type, Tur- 
ki horseman ; exactly as in Chron., p, 15, 
No. 6 (PL I, fig. 5). (0 

Do. Tl ijpiit horseman; exactly 

as in Chron., p. 15, No. 5, (PL I, fig. 4). 

<J) 

J Do. Typey bull and horseman, c:- 
actlj as in Chron., p. 15, No. 10, (PL I, 

%)• (0 

* Do. Typey on bothobv. and rev., an 
inscribed hexagon formed by two inter¬ 
lacing equilateral triangles, (i) 


Ohv, 

e)'fcJLJ| (?) 


Mev, 

o 

.4Li» 


D 
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131 


132 


47,85 


133 


40,59 


134 


135 


GHAZNAWrS AND GHORfS—6W<i. 

43,51 Do. Type, circular areas, enclosed in 
dotted ring, exactly as published, by Mr. 
Rodgers, in J. A. S. B., vol. XLIX, p. 81, 
(PI. V, fig. 6). (t) 

Obv. Rev. 

17.85 J Ghiviisu-d-dln Mahmud bin Mu¬ 
hammad bin Sdm. Type, Rajput horseman, 
exactly as in Chron. p. 32, No. 25, and 
Journal R. A. S., vol. IX, p. 177. 

4*0,59 * t + Do. Type, elephant rider to left. 

Variety 1, similar to No. 91, but without 
lance at charge; with goad {ankus) in 
right hand. Plate I, fig. 19. (/) 

Rev. 

Li ill 

38.85 * Do. Variety 2, the same as No. 133 
in all respects, except slightly different ar¬ 
rangement of rev. inscription. (^) 

Rev. ejlkLJl 

J/l 

42,06 * Do. Variety 3, similar to No. 133 ; 

but bow-like canopy over rider, and slight¬ 
ly different rev. inscription, {t) 

, Rev. IkLJi 

^ 1/1 
j IJJi i 


38,85' 


lost. 
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136 


137 


138 


139 


140 


141 


142 


5 


1 


37,10 


51,18 


51,05 


31,24 


26,15 


87,23 


48,36 


QHAZNAWTS AND GROnYS—Gontd, 

* t I Do. Variety 4, similar to No. 
133, but with lance at charge, and 
what diffei'oiit rev inscription, {f) 

Rev. 

JIf 

T^U-d-din Ildaz. Type, Turk! horse¬ 
man, as published by Mr. Rodgers, in 
J. A. S. B., vol. LII. p 55 (Pi. IV, fig. 
2). it) 

J Do. Type : Rajput horseman, as in 
Ar. Ant., PI. XX, fig. 9. (^) 

NfSABURr AMIRS. 

X Tughdn Shdh. Circular areas with 
inscribed margins, as in B. M. C. of Or. 
Coins, vol IIT, No. 313 (PI. VI, fig. 313). 
Mint obliterated, date 57**^. (t) 

Obv. margin: AjUm* 4 a. j .ifil 

J Do. Same type as No. 139, but 
otherwise as in B. M. C. of Or. Coins, vol, 
III, No. 314. Mint and date lost, (i) 

BENr ZENOr ATABEGS OF MOSIL. 

* Badru-d-din Liilii. Mint Mosil, 
date 650 ; in every respect like No. CLXXX 
in Num. Or., p. 170, (PI. X). It differs 
from B. M. C., vol. Ill, No. 574 (PI. X) only 

in the omission of the word j in the 

second line of the rev. area inscription, 
and in the date, (g) 

. GREAT SELJirgrS. 

Muhammad. Lettered surfaces, en¬ 
closed within double lined circles. The 
obv. is marked with fath, the rev. with 
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Description 


143 1 


144 4 


145 1 


146 1^ 


GREAT SELJGQrS—C'on^£^ 

'adl, as in B M C . \ ol III, No 67, p 34, 
35 (^) 

Ohv ^ Rev 

ill aJ| jj Rest illegible 

aI/i 

[ aU 

RITMr SELJITQrS 

42,58 Ghiydsu-d-din Kai-Khusni II Type: 
obv, sun ovci hon to light, rev inscrip¬ 
tion, exactly as m B M C of Or Coins, 
vol HI, No 225 With a small hole 
near the maigm for weaiing (y) 

MALIKS OF SIJISTAN , 

N R On these Maliks, see Major 
Ratt7fy*s translation of the Tabaqdt-i-Ndsiri, 
pp 183-202 

27,20 t Ahmad bin Muhammad As de¬ 
scribed and figured mB M C of Or Coins, 
vol III, No 34, (1 /, another broken in 

fragments) 

29,01 * + Khalaf ibn Ahmad Type cir¬ 

cular areas with inscribed margins, on both 
obv and rev The coin is m indifferent 
condition, and the legends difficult to read 
Mr Rodgers remarks as follows 

“ Obv under in tughrd 

Rev etc yO^^ilf *^ 

Margins not quite legible, but the mint 
Sijiatnn is quite plain ” 

51,81 11 T^u-d-din Harab, sixth in de- 

43,66 scent from Khalaf Type obv, quarter- 
foil within double-lined circle, one pel¬ 
let in each segment, rev, lettered sur¬ 
face within three circles, the inner and 
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Description. 


MALII^S OF SIJISTA'N— 

ontermost lined, the central dotted. Plate 

II, fig. 20. (/) 


Ohv. 

iW lyi 


Rev. 

dji 


\Jy^j 


147 ] 


148 16 


The obv. reads: Tdju-d-din flarh bin 
Muhammad. ^ 

59,40 t * Ruknu-d-dln BahrAm Shdh, 

grandson of Taju-d-din. Type^ obv. and rev., 
lettered surfaces within double circles, 
inner dotted, outer lined. Plate II, fie. 
21. (0 

Ohv. Rev. 

t/j iiji 

ji) *X*jas^ 

aU( 

52,46 1 1 Tiju-d-dfn Nasar bin Bahrdm 

59,90 Sh4h. Type, same as No. 146. 


Obv. 


Rev. 

The same as on 
No. 146, but omitting 
final tX4jsB^. 


Apparently identical with Nasratu-d- 
din, another grandson of ToQU-d-din. 
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150 6 


151 


152 



Description. 


MALIKS OF SIJISTAN—Conid. 

* f t Asadu-d-din bin Harab. Type, 


51,66 * t T Asadu-d-dl 

51,22 same as No. 146. {6) 

44,72 Ofty, 


50,21 




Bev, 

all 


39,14 


No^ mentioned in Majm' llaverty^s list. 

* t + Undetermined. Obv., circular 
area with marginal inscription ; rev. letter¬ 
ed surface within lined circle. (one t) 
Plate 11, fig, 22. 


Ohv. 

Bev. 

Area •* 

. (illegible.) 


^JJ| ill aJj i| 

Margin ; illegible. 

AJUf 


&U| 


40,82 


^ Undetermined. Obv. worn blank ; 
rev. shows only and traces of 

over it. (5) 

MONGOL IL-KIIA'NS OF PERSIA. 

* Undetermined. Circular areas with 
inscribed margins, on both obv. and rev. 
The margins are nearly gone, and the areas 
are much worn. Date *77, The legends 
as read by Mr. Rodgers, are as follows : 


Ohv, 

Bev. 


^al 


HI *ii y 

.ill 




. 


margin: . 

—y .... 
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Description. 


42.60' 


62,74 


MOIS-GOL IL-KHA'NS OP PERSIA. 

+ JingiS Khdn. Type lettered sur¬ 
faces within double circle, the outer dotted' 
the inner lined, on both obv. and rev. (t) 

Ohv, liev, 

JilA Alii 

111 

* Huldgii Il-Eh&n. Type, as describ¬ 

ed and figured in B. M. C., vol. VI, Nos. 
21, 25, and Num. Or., No. CCLXXI. But 
at the bottom of the obv. area is the mint 
Isfardtn Both margins are entirely 

cut away. 

* Abdga Il-Kh4n, Obv. has inscrip¬ 

tion in Mongol characters, giving the name 
Aha gam; rev. has the devise of the Sel- 
juqi coins (lion with kalimah), as on No. 
143. (^) 

* Do. Size and type like B. M. 0. of Or. 
Coins, vol. VI, No. 48 ; but the legend on 
the obv. square area is as on ibid. No. 61. 

Ohv. Bev. 

Square area ; I/| aJ| J/ Mongol 

aJ il Uii-aj legend. 

Marginal sections ;... 

Do. Small size; lettered sur¬ 

faces. Plate II, fig. 23. The legends as 
read by Mr. Rodgers are : 

Obv. Bev. 

G l[JlJ AJUf 
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159 


160 5 


5. 


161 


162 



Description. 


63,55 

66,84 


MONGOL IL-EHA'NS OF PERSIA. 

There are four minute crude letters in 
the space between aI 1| and which 

may possibly be Ahagka in Mongol charac¬ 
ters. 

* t + Do. Small size ; obv. legend 
surrounded by arabesques within circle; 
rev. legend within circle. Plate II, fig. 24. 


63,29 


Ohv, 

w 

vytli 

- 

* t Do. 


Rev. 

« 

Small size. Similar to No. 


157, but obv. legend different. Plate II, 
fig. 25. 


06 u. 


Rev. 

as on No. 
157. 


42,52 

41,19 

41,49 

42.43 

42,87 


41,97 


42,61 


* t + Do. Type, as in B. M. C., vol. 
VI, PL II, No. 41, but instead of stars 
there is an arabesque between the first and 
second lines of the legend in the square 
area. The segments contain arabesques, 

except one, which has the mint Marv 

*Do. In all respects like No. 160, 

except that the mint is Isfardin ( (^yusl ). 

* Do. ^ Similar tjrpe to No. 160, but 
obv. inscriptions different; those in the 
marginal segments being in Mongol charac¬ 
ters. Only the legend Khaghanu (the 
Great Khan’s) in the top-segment is legi- 
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163 


49,37 


Description. 


42,56 


39,14 


MOJS-GOL lUKRKNS OF PERSIA-aon/tZ. 

bio ; tlie name which would probably have 
been in the bottom segment is entirelv^ 
rbbbcd off. This is most unfortunate, as it 
has been impossible hitherto to determine 
the coins of this type with certainty. {{) 

Ohv, Jtev. 

Area: J/l il 

[aJ L£b^] J) JiUJr 

[^f in ornamented 

Segment on top : Khaghanu. bexagratn. 

t * J Do. Type: obv., circular area 
with inscribed margin ; rev., scolloped cir¬ 
cular area with inscribed margin. Both 
area legends as in No. 162; rev. marginal 
legend was in Mongol character, of which 
only traces of last word (luk sen) visible. 
Obv. margin entirely rubbed away, {%) 

Ohv, area : Bev. area : 

As in No. 162. 

Margin: illegiblo. JaW( 

Margin : . Ink sen. 

* Do. Type : circular areas with in¬ 
scribed margins on both sides. Obv. mar¬ 
gin entirely rubbed awayj on the rev, 
margin there was the date, {i) 

Ohv. area : Bev. area: 

As in No. 162. [ 

Margin : illegiblo. JaW| 

Margin : .U 

*,Do. Type: circular area with in¬ 
scribed margins. Obv., creed in area, with 
date on margin; rev., a bow with 2 dots 
within it, under the titles. Plate II, fig. 26, 
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ICO 


167 


168 


169 



MONGOL IL-KHANS OF PERSIA-Oonii^. 
Ohv, area : Mev, area: 

Aiit ' li)**-* 

111 il 

aLI| JyMj 

Margin. .I. VA 

39,89 * Do. Tyye ; similar to No. 165 ; but 

date on rev. margin, and no dots in the 
bow. 

Ohv. area : Rev, area : 

aLI| 

ill if J:>^\ 

J j-Mjj Margin : AjUL*#. 

Margin ; illegible. 

43,60 * Do. Type: obv., square area within 

circle ; rev., similar area with a bow below 
titles. Mint Ifary, date 6**. Plate II, 
fig. 27. 

Ohv. area: Rev, area : 

ill A.I! il aU| iilUl 

a1)| J^UJi ^J\S 

aU( 

Segjiient at bottom: j ‘ 

others illegible. 

39,88 Arghun. As described and figured in 
B. M. C., voL VI, No. 60. Mint Baghdad, 
date 68*. Mr. Rodgers read the mint Qazan, 
which he supposes to be in Persia. There 
is no stai' cither on the obv. or rev. (g) 
38,23 * t t Do. Similar to No. 168; but 

37,07 segments on obv. read as follows : 

top : jyo 
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34,9@; 


38,10 


38,39 


38.83 

36.84 


MONGOL IC-EHANS OF PEB,SlA^Co7diL 
left AjIJLm, (?) 

bottom: 

right i y 

giving tlio mint Mario apparently twice, 
and the date 68* incomplete. 

* Do. Similar to No. 168, but in obv. 
area, over All, a quariei'-foil instead of the 
star of B. M. C., vol., VI, No. 60. Seg¬ 
ments illegible, except on the left side 

(i) 

* Do. Similar to Nos. 168 and 170, 

but in obv. area, over All, a pyramid in¬ 
stead of a star. Segments, above. 

right hand >; other two illegible. 
Dale * 8 * . (t) 

* t t Do. Similar to No- 168; but 
right hand segment contains a bow; the 
three others are illegible, (i) 

* t + Do. Similar to No. 169, but 
there is a bow within the rev. area, to the 
right of the Mongol legend. The segments 
read as in No. 169, but in different order: 


top: ^ 

loft : 
bottom : ^ 
right: 


Mint: Marw, 
Date : 68*. 


40,70 

38,55 


The right hand segment shows traces 
of some more letters; and it may possibly 
have contained the unit figure. Plato II, 
fig. 28. 

*#t t Do. Same general typo as in 
No. 168, hut the Mongol legend on rev. 
is enclosed within a double circle, the outer 
dotted, the inner lined. The obv. ai'ea is 
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175 2... 2.. 


MO'NGOL IL-KHA'NS OF PERSTA-aow^c?. 

marked by a quarter-foil as in No. 166. 
The segments read as follows: ‘ 

top : Uev, 

loft: jljb 

bottom : ^tjb in minuto letters 

• 1 j. «.i; uLiV /o\ between 2nd and 
nglit: (?) 

Mr. Rodgers remarks on this coin: 
“ This was struck apparently by Ghazan or 
Qazan, the son of Arghun, at the Bazar of 
the Camp.” Plato II, lig. 29. 

39,43 t Do. Same general typo as in No. 
39*37 square area in obv. is formed 

’ by dots, instead of lines. The obv. area is 
marked by an arabesque. The obv.' seg¬ 
ments read as follows. Mint NtsaMir^ date 
*84. 


Ohv. 

top : 
left; 
bottom: 
right: illegible 


Mev, 

in minuto letters 
between 2nd and 
3i*d lines. 


176 


. 1 . 


37,83 


* Do. Same general typo as in No. 
168, but the Mongol legend on rev. is en¬ 
closed in three circles, the exterior ones 
lined, the middle one dotted. The segments 
read as on No. 174, but in a di&rent 
order. Mint Bazar Urdu, {{) 


left 

bottom 1 .T_i 
right jiUegihle. 


Mev, 

illegible, except 
1st line. 
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177 


MONGOL IL-KHANS OF PERSIA-Cow^d. 

42,19 * Do. A similar typo to No. 168, but 

on obr. double-lined square area within tv* 
lined ,circle, with arabesques in tho scf?- 
monts; on the rev. tho Mongol legend in a 
double-lined quarter-foil area enclosed with¬ 
in a double circle, tho outer dotted, tho 
inner lined. Mint Jurjdn. Plato II, fig. 

■ 30. (/) 

Ohv, Rev. 

Area : aJJi J/| a1( H Area : 


VW 


Mongol 

Legend 


178 


60,27 


Segments : Arabesques. 

* Do. A now typo. Obv., circular lined 
area, with inscribed margin witliin dotted 
circle; rev., circular dotted area, with in- 
sci-ibcd margin within lined circle. Plato 
II, fig. 31. 


Ohv. Rev. 

Area: aUi J)| aJ| J/ Area: 

^Jaj: 1/f 

Sulidn Arg/idn (in Mongol). 

Margin : illegible. Margin : 

.iSlMi 

* t Do. Type ; similar to No. 163 ; but 
on rov. a plain circular area, with marginal 
legend in Mongol characters of which only 
lukien legible. Obv. margin worn off; 
and tho illegible scrawls in tho last line 
of obv. area may have given tho mint, as 
in No. 177. (0 


179 


59,33 










Serial KTumber. 


A. P. R. Hoemle —Catalogue of 


[Supplement^ 


37,40 



Description. 


MONGOL IL-KHANS OP PERSIA-Gowid. 

Ohv. Rqv. 

Area : &1)| J/t Ait J/ Area: it 


Area: it Aiti 

aUi 

illegiblo scrawls 
Margin: illegible. 


Margin: .. Inksen, 


* Do. Type^ obv., square area, tbe seg¬ 
ments apparently only filled with dots; 
rev., small circular area formed by three 
circles, one dotte<l between two lined ones ; 
with inscribed margin; mint Aatardbdd, 
date [68]5. Plate 11, fig. 32. </) 

Ohv, Rev, 

Area: Alt. ill i Area: 

aUi 

Alif Margin : 

Segments: dots. .Ai.«i 


Rev, 


42,66 


20,26 


aUI 

Alif Margin : 

Segments: dots. .Ai.«i 

Mr. Rodgers X’cad the date and 

observes: “ I believe this is the first coin 
on which appears the fox’mula Alir^J^ 

* Do. Typo: same as in No. 156. Obv. 
legends same as in No. 152; segments, 
which probably contained the mint and 
date, illegible. Rev., Mongol legend with 
Arghunu. O) 

* Do. A beautiful coin with a compli¬ 
cated design. Obv., small double-lined 
square area, within an ornamental margin ; 
the segments between square and marginal 
cii'clo tilled with arabesques. Rev., small 
double-scolloped circular area, within a 
margin tilled with dots. Plate II, fig. 33. 

(/) 
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Description. 


183 


184 


185 


186 


1 


42,67 


18,89 


MONGOL tL.KHANS OF PERSIA-Cou/^I. 


Ohv, 

Area: J/1 i/ 

Allf 

Margin: §§§§§§ 


Eev. 

Area: Khaganu 
Arhad 

I 

Arghunu 


oo 


Margin: 


19,36 


42,24 

41,20 

42,55 


* Do. Type: similar to No. 156, and 
to B. M. C., vol. VI, PI. TI, No. 48. 
The obv. legend as on the latter, and as on 
No. 182. Both sidoB arc almost illegible; 
the left hand segment on the obv. is road 

by Mr. Rodgers mint ? ” (-t) 

* Do. Type : same as in No. 168, with 
obv. marked by star, but tho whole of 
margin, and partially sides of areas clipped 
away, to reduce size. Mint SMrwdn 

( ivb ) 01' Sahziodr () in minute 

Persian letters between tho 2nd and 3rd 
lines of rev. Mongol insenption, (g) 

* Do. Type and legends, in all re¬ 
spects, as in No. 174, but exceedingly clipped 
to reduce size, as in No. 184. Of tho obv, 

segments only remain, top and left 

; of the mint on rev. only ^ [ jb] 

* Do. Type : similar to No, 177, obv., 
square area, within double circle, the inner 
dot];ed, the outer lined; segment partly 
inscribed, fjartly filled with arabesques. 
Rev., scollopped area, within ornamental 
border. Mint Isfardin, (i) 
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OQ 


187 


188 

189 

190 


Number of Coins. | 

Metal. 

Weight in grains. 

Description. 

Gold. 

Silver. 

Copper. 

Mixed. 

1 

1 

! 

1 

1 

1 

1 

1 

1 

a 

1 

• • • 

• • * 

• • • 

• 4 • 

1 

i 

1 

1 

1 

1 

1 

• • • 

« • • 

• • • 

• • • 

1 

1 

• • • 

• • • 

• • • 

• • • 

1 

1 

1 

1 

1 

1 

42,93 

78,07 

79,06 

74,41 

MOlSTGOL IL-gHA'NS OF PERSIA-Con^ci. 

Ohv, Uev, 

Area: iUt Jll aJ| H Khaghanu 

Arbad 

<>>—4—*^ Arghunu 

Deledkcksen 

Segments: top Manghu 

1 cnt away 
bottom ) 

right: arabesque. 

The fourth line of the Mongol legend scema 
to read as in B. M. C., vol. VI, PL II, 
No. 85. The word in the fifth lino is now, 
cither manghu or maghnu. 

* Do. Type: similar to No. 168,'but 
obv. legend as in No. 186, and the whole 
exceedingly clipped, to reduce size. Mint 
Nisdhnr. Obv. segments as follows : 

Top ; left and bottom cut away ; 

right: . ts* 

BUKHARA HOUSE OF TIMUR. 

Shdh Rukh. As in B. M. C. of 
Or. Coins, vol. VII, PI. II, No, 61. Date 
828, but no mint. (/) 

Do. Same type as No. 188, except 
that the corners of the obv. square form 

small ringlets. Mint Sahzawdr 

between 3rd and 4th lines of rev. legend. 
No date, unless worn away below last line. 

(/) 

Do. Qame typo as No. 188, but a ro¬ 
sette inserted in rev. between ^ and 

Mint SalfAmyah ( date * 47. The 

obv. is nearly effaced by being double struck 
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Description. 


191 


192 


193 


194 


1 


77,98 


BUKHARA' HOUSE OP TrMUR— Oow^cl. 

with 0 ^ *J. In B. M. 0,, vol. VII, No. 
59, the date occupies the place of the ro 
settc. (^) 

Do. Ohv., square area divided into 
three compartments, with one line of creed 
in each; inscribed segments, entirely gone. 
Rev., circular area with illegible mint and 
date 848 ; inscribed margin, nearly gone. 
Rev. area is counterstruck with Abu 
Sa’id’s name. 

Counter. 



Ohv. 

Eev. 

Area: 

1;ia)| 31 

Area: (?) 


eJJ\ 






70,70 


76,66 


69,64 


Segments: illegible. Margin : illegible. 

Mr. Rodgers reads the date 848. This 
is doubtful, however; it may bo 868. 

Do. Doubtful. Counterstruck with 

898 Khdn ( a'IA original legends 

illegible. 

Husain Baikara, Governor of Khora- 
san (?). Compare B. M. C., vol. VIT, No. 
123, 126. Counterstruck in lozenge, on obv. 

^ (Astardbdd) ; on rev. in small¬ 
er lozenge %\j^ {Eirdt). Ascription 
of original coin unknown. 

LINE OF SHAIBAN. 

AbduU&ll II. Too illegible to be de¬ 
termined with certainty. Obv. area has 
the creed; the rev. area seems to read as 
in B. M. C., vol. VII, No. 150. 
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Description. 


• LINE OF SHAIBAN—Contd. 

4>Jk- S ' 

Mr. Rodgers ascribes it to Iskandar Shah 
(as ihid. No. 145). 

40,47 Undetermined. On obv., in scolloped 

area, mint Balkh. (i) • 

48,58 Undetermined. Two circular areas. 

(i) 

Ohv, Rev, 


MANGFT DYNASTY. 

70,50 t MuzafiFaru-d-din. A modem tilla ; 
similar in type to B. M. C., rol. VIT, PI. V, 
No. 179. Mint Bukhara, date 1297. Le¬ 
gends as ibid., No. 179. (g) 

48,25 Do. Haidari type, as in B. M. C., vol. 
VII, PI. Y, No. 212. Mint Bukhara, date 
1278. (0 

48,20 Do. A variety of No. 198 ; but with 
date 1283 on reverse. Mint BuiAdrd, 
(0 

Obv, Jtev, 

^ —i—* 

83,66 Undetermined. Broad thin piece, 
about 1^ inches in diameter; bilingual, Per¬ 
sian and Chinese. Obv., small circular area 
with (meney of Bukhara) ; broad 


70,50 
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Description, 


201 


202 


203 


204 


205 


206 


207 


1 


1 


1 


40,01 


79,48 


76,96 


74,15 


82,16 


80,10 


76,90 


MANCl'T DYNASTY—Contd, 

ornamental margin, apparently with traces 
of Pei'sian inscription. Hev., small octa-* 
gonal area with Chinese legend; broad 
ornamental margin, apparently with Arabic 
inscription. 

SAFAWr DYNASTY OF PERSIA. 

Ism&’ll I. As described and hgiircd 
by Mr. Oliver in J. A. S. B., vol. LVI, 
PI. I, No. IV. Mint NtmroZj date 929. 
About one-third is bi'oken o£F. 

t Husain bin Sulaimdn. As in j. 
A. S. B., vol. LVII, Pi. II, No. XXIV. 
Mint Isfahan, date 1130. With a brass 
loop for suspension, (tj) 

Do. The same, but mint Tabriz, dato 
1131. (g) With a brass loop for susjien- 

sion. 

Do. A variety of No. 202; the obv. 
only, but not the rev., has a marginal circle 
of pellets. Mint IsfaJum, date 1120. With 
a brass loop for suspension. (# 7 ) 

J Do. Another vai'icty of No. 202; as 
in J, A. S. B., vol. LVI, PL II, No. XXL 
The obv. margin is inscribed, the rev. mar¬ 
gin is studded with pellets; the areas are 
formed by dotted cii’clcs. Mint Qazwin, 
dato 1131. With a brass loop for suspen¬ 
sion ; also pierced near margin, (y) 

Do. Another variety of No. 202 ; aa 
in J. A. S. B. vol. LVI, PU II, No. XXIL 
The obv. margin inscribed, the reverse 
ornamented with floral design. Mint TijUsy 
date 1132. With brass loop for suspension, 

i9) 

* Mahmud. Type the same as No, 
204 ; obv., circular area with margiu stud¬ 
ded with pellets; rev., lettered surface 
without margin. No mint or date. With a 
brass loop for suspension. Plate II, fig. 34, 
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« 





SAFAWr DYNASTY OP PERSIA-Oowid. 

ft 

Ohv, J2ev. 

*U| if! All i( 

(onlj partially legi- 
• ble.) 

208 

1 

• • ft 

1 

ft ft • 

• ft ft 

7.5,29 

Ashraf. Type the same as No. 204; 
like No. 200, p. 67, in B. M. C., of Shahs of 
Persia. Mint Tsfahin, date 1137. With, 
brass loop for suspension, (gr) 

209 

1 

1 

• ft ft 

1 

1 

1 

• » ft 

ft ft ft 

1 

85,05 

J Tahm^Sp II. Type similar to No. 
202, but the areas are formed by dotted cir¬ 
cles, as in Num. Or., No. DLXXI, Mint 
Isfahan^ date 1147. With a brass loop for 
suspension, (g) 

230 

1 

1 

• ft ft 

1 

1 


ft ft ft 

ft ft ft 

76,37 

Do. A variety of No. 209, obv. mar¬ 
gin inscribed, as in J. A. S. B., vol. LVI. 
PL III, No. XXIX. See also No. 150, 
p. 56 of B. M. C., of Shahs of Persia, 
Mint Tabriz^ date 1134. With a brass loop 
and pei'foration for suspension, (gr) 

211 

j 

• ft ft 

1 

ft % ft 

ft ft ft 

82,44 

Do. The same as No. 210, but mint 
Mashhad Mnqaddas^ date 1137. The mar¬ 
gins are entirely cut away, with the excep¬ 
tion of one trace at the side with on the 

obv. With a brass loop for suspension, (i) 

212 

2 

• 

ft ft ft 

2 

1 

K . 

• 

ft ft ■ 

78,48 

77,94 

Ndidir. As described and figured by 
! Mr. Oliver, in J. A. S. B., vol. LVI, PL III, 
No. XXXV, and B, M. C. of Shahs of 
Persia, No. 1, p. 72. Mint Mashhad^ date 
1150. In one specimen the date is nearly 
rubbed out. With brass loop for suspen¬ 
sion. (/) 

2IS 

1 

• ft ft 1 

. 1 

• ft ft ft 

' • ft ft 

61,24 

i Do. A^s figured in Num. Or., No. 

DLXXXV, and described on p. 472. The 
margins are nearly rubbed away, hence mint 
and date almost illegible, but probably 
Mashhad 1150. See also J, A. S. B., vol. 
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.9 
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Description. 


74,51 


40,51 


22,34 


13,56 


163,61 


SAPAWr dynasty op PERSIA-Con<d. 

LVI, PI. IV, No. XXXVII. With brass 
loop for suspension. 

Karim Kh4n (P). Mr. Rodgers ob¬ 
serves: “no name on the coin, obv., the 
distich as on Karim Khanka coins in B. M. 
C. of Shahs of Persia, Inti’oduction, p. 

Ixxxvii. Rev. Mint 

Kaahan; no date. With brass loop for 
suspension, (i) 

Undetermined. Obv., quarter-foil area 
with Shi’ah creed, and inscribed margin, 
nearly illegible. Rev., two scolloped areas, 
one within the other, and dotted margin. 
Legend in inner area illegible; outer. 

. (0 

Undetermined. Mint Ii^fahan. Mr. 
Rodgers reads as follows : 

“ Obo, liev. in lozenge 

(?) Margin lost.” 

Medal or Token of brass. Obv., the 
Persian rayed and faced sun in middle of 
wreath of oak-leaves and acorns. Rev., 
crescent and stars in middle of ditto. 

AFGHANISTAN. 

Mahmiid Durrdnl. A rupee as figured 
in Num. Chron., Hid Series for 1888, PL 
XIII, fig. 12, p. 352. Mint Hirat, date 
1230. Legends on both sides almost en¬ 
tirely worn off. 

Ohv, Hev. 


* 




f rr* 

*ly» 
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220 


221 


Metal. 


2 ^ 
P 


. . 

^ <o 

p <0 

> O. H 
■1 'fJ 


Ci5 M o S 


222 5 



Description. 


• AFGHANISTAN—Con^d. 

41,44 Do. A quater Rupee. Mint gone; 
date 1241. Most of the legend gdne. 

Obv, Mev, 




I 

AihhJl.., 


141,65 


^Abdu-r-Rahmdill- A rupee. Mint Ka¬ 
bul, date 1298. Very imperfectly struck, 
showing portion only of legends; edges 
much hacked about. 


143,10 


142,17 

141,52 

141,21 

138,41 

137,75 


Obv. 

Rev, 




* 

t>>XC 

• 


1 ruyt 


Do. A rupee. Another Variety. Mint 

and date cut away. In the 

same condition 

as No. 220. 

Obv, 

Rev. 




. 

[•^ ] 


Undetermined. All 

Rupees. Mint 

Kabul; dates, only visible 

on three, ***97, 

5 general condi- 

4 ^ #### 4 . In the same 

tion, as Nos. 220 and 221. 

Obv. 

Rev, 

u) 




u>lt(. 


Ld 

[12]97 

i. e. 
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Description. 


223 


224 


225 


226 


227 


228 


143,18 


46,72 


43,60 


AFG^H ANIST AN—OoMife!. 

Undetermined. A rupee, with an 
incomplete and unread Persian distich on 
the obv.; and with mint Daru-s-Saltanat 
Kabul and date 12,50 on rev. 

Undetermined. Obv., square area with 
arabesque in segments; rev., round area 
with ornamental margin. No mint, date 
** 75. 


38,57 


47,16 


36,68 


Ohv. 

Bev. 

Area: 



*!r* 



Undetermined. 

Ohv , lozenge 


- - p i « 

within ornamental margin ; rev., floral geo¬ 
metric figure. 

Ohv, 4,^ 

Undetermined. ‘ A variety of No. 224. 
Mint Hirdt on obv., and date 887 or 878 on 
rev. 


Hev. 


Ohv. A ^ 

V 


Undetermined. A variety of No. 224, 
but obv. scollopped area, rev. square area. 
Mint Hirat, no date. 


Ohv. 

/UJI 


Bev. 


Undetermined. Mint Hirdt; date ** 55. 
Obv., lotus shaped design; the centre has 
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232 


233 
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Description. 


• AFGHANISTAN—CoMiti. 

on two of the pedals J*i<p j the rest 

illegible. Rev., in round area : ^ 

Aw 


77,26 Undetermined. Another variety of 

No. 225, but of* much larger size. Mint 

Hirat, date 919. 

Ohv, ^ j 1 
AAw 

46,82 Undetermined. Another variety 

No. 225 ; mint Hirat (?), date gone. 

Obv. 

(?) 

34,24 Undetermined. Another variety of 

No. 225. Obv.,..u^; Rev. illegible. 

RAJPUTS OP INDIA. 

52,02 PrithviR^ja. As in Ar. Ant.,PL XIX, 
fig. 18 ; Ind. Ant., vol. I, pi. XXV, fig. 21, 
pL XXVI, tig. 30; also Chron., p. 64, 
No. 38. (0 

53,23 Oh^hada Deva. With legend 8aman~ 

51,97 tadeva; as in Ar. Ant., PL XIX, fig. 16; 
also Chron., No. 39, p. 70. (^) 

51,45 Do. With legend Samasarola; as in 

50,74 Chron., No. 40, p. 70, pi. I, fig. 15, also Ar. 
Ant., PL XIX, fig. 31, 34,• 37; Ind. Ant., 
PL XXVI, fig. 31. (0 
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235 3'.... 3 



Description. 




236 


237 1... 1... 


238 


239 1 


240 36.36 


RA'JPITTS OF INDIA.—(con^d) 

50,16 Madana Pdla. As in Ar. Ant., PI. 
49,07 XIX, fipf. 19,23, Jnd. Ant., PI. XXV, fig. 16, 
47,10 PI. XXVI, fig. 27, J. R. A. S., vol. IX, 
fig. 13 ; also Chron., p. 62, No. ,34. (^) 

50,03 Sallakshana Deva. As in J. R. A. S.. 
I vol. TX, fig. 11, 12; also Chron., p. 62, 
• No. 33. (0 

MUGHALS OF INDIA. 

176,25 Farrokh Siyar. A rupee. As in 
Num. Or., No. DCCCCXII, hut mint Ddrn- 
1-Saltanat Labor, date 1126, regnal 2. (/) 


47,62 


SOUTH INDIAN. 

Qutbu-d-din Ffriijz. Doubtful, but see 
Madras Journal of Literature and Science, 
for 1888-89, fig. 4, p. 56. Lettered surfaces 
enclosed within double circle, the inner 
lined, the outer dotted. (^) 

Obv, Rev. 

> p 1 *^ (?) 


104,80 


39,09 

23,29 

13,66 

12,09 

11,59 

7,70 

7,62 


UNDETERMINED. 

Unknown. Circular areas with in¬ 
scribed margins. Each area contains the 
exceedingly crude figure of an animal, 
which cannot bo identified. The marginal 
legends are almost entirely worn off and 
quite illegible, (i) 

Unknown. Mere copper-drops of varying 
sizcii and weights. Mr. Rodgers observes ; 
“ No king’s name on them. Some are very 
small, weighing only 4 grains of copper. 
They were all made of drops of copper which 
were stamped on both sides by dies bearing 
Kufic inscriptions. The edges are still con- 
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Serial number. 

Number of Coins. 

Metal. 

Weight in grains. 

t 

a 

1 

Description. 

1 

« 

Gold. 

Silver. 

Copper. 

Mixed. 


1 

1 • 

1 

1 

1 

1 

1 

. 

1 

UNDETERMINED.—Con^d. 

vex. Some weigh over 50 graiijs. They 
all agree in not being prepared for the die 
by cutting or hammering. No definite de¬ 
scription has yet been deciphered. Some of 

them have {'adl) on one side; some 

have a geometrjc device. There is not 
sufficient inscription on any coin to enable 
me to assign them to any king.” The 
weights on the margin arc those of seven 
of the best selected specimens. 


N. B. Of the following Numbers there are a number of spare 
specimens, all being much inferior to those selected for the Indian 
Museum and noticed in the Catalogue. 


Nos. 51- 

-54, 

224 

specimens. 

Nos. 60- 

-70, 

48 

do. 

No. 75, 


11 

do. 

Nos. 76- 

-83, 

107 

do. 

Nos. 84- 

-86, 

47 

do. 

No. 146 


148 

do. 

No. 240 

> 

210 

do. 
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Postscript. 

The foregoing pages had already passed through the press, when 
[ received from Professor W, Tiesenhausen of Petersburg a'copy of his 
paper on the Oriental Coins of Mr. Linevitch, published in tho TranS' 
actions of the Oriental Section of tho Russian Archaeological Society, 
Vol. IV, pp. 289—320. Among the coins described in this paper, I find 
several which appear to be identical with some in the Museum Collec¬ 
tion. Thus Prof. Tiesenhausen*8 No. 6 shown in his PI. I, figs, 2,3 is tho 
same as Ind. Mus. Cat. No, 77. The mint is read by the Professor as 
His No. 7 seems to be the same as Ind. Mus. Cat. No. 61, but 
in the woodcut, accompanying No. 7, the horse is shown without a 
saddle. His No. 8 (with a woodcut) is the same or nearly the same as 
Ind. Mus. Cat. No. 101. Others are: No. 1 = Ind. Mus. Cat. No. 149; 
No. 3 = Ind. Mus. Cat. No. 96 or No. 105. Prof. Tiesenhausen’s No. 29, 
which is dated 798 A. H. in Tinnir’s reign, very much resembles Ind. 
Mus. Cat. No. 230; and tho latter, therefore, is probably to be attri¬ 
buted to Timfir, So are, in all probability, Ind. Mus. Cat. Nos. 224, 
225, 226, which in design have much resemblance with No. 230. In 
fact, the date of No. 226 is probably to be read 788 in Timtir’s reign. 
No. 229 of the Ind. Mus. Cat., to judge from its date 919 A. H., may^ 
be a coin of IsmdTl I, the first king of the Safawi dynasty of Persia 
(905-932 A. H.). 
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I.— A new S^wcies and Oemis of Coccidte.— By E. T. Atkinson, B, A. 

[Received September 30th ;“Read November 7th, 1888.] 

(With Plato I.) 

The Coccid described below was received from Mr. F. Gammie, who 
procured it at Munghphu (3800 feet) in Sikkim on Quercus incana, 
Gasta^iea indica, and 0, tribuloides, I forwarded specimens to Mr ^ "1. 
Maskellof Wellington, Nev/ Zealand, who devotes much attention to 
this family, and he has kindly sent me the drawings of the insect in its 
different stages shown on the accompanying plate. This coccid clearly 
belongs to MaskelFs group Hemicoccina, which is characterised by 
having, in the larval stage, the anal tubercles of the Coccinaj and, in the 
adult female, the abdominal cleft and lobes of the Lecanina, I had 
provisionally placed this insect in the genus Pulvinaria of the group 
Lecaninaf as the adult female does not appear to differ from the adult 
females of that genus. Mr. Maskcll ^as at first of the same opinion, 
but, having examined the larval form in its earliest stages, he found 
that it presented undoubted and distinct ‘anal tubercles* (Fig. 11), 
which at once remove it from the Lecanina . 

It cannot be placed in the genus Kei'mes of the group Hemicoccim 
owing to structural differences, so that we have to form a new genus, to 
which the name Pseudopulvinana, as suggested by Mr. Maskell, has 
1 
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B. T. Atkinson —Species and Oenus of Coccidaa, [No, 1, 

been given to show its connection with the lecanid genus Pulvinaria» 
The insect is really a hemicoccid possessing more lecanid appearances 
than any other of the group hitherto known. The position of the insect 
on the tree during its several stages is rather curious. The larvee and 
the females of the second stage cluster along the midrib of the lower 
surface of the leaf, whilst the adult female alone is found along the twig 
to which the leaves are attached (Fig. 1), The secretion is closer than 
in Pulvinaria^ and quite as cottony during the larval stage, but, in the 
second stage, becomes mor6 waxy, so as to approach in appearance the 
genus Orthezia^ and the masses of wax on the leaves are moi'e like 
detached or attached plates (Fig. 2) than threads. Unfortunately the 
male has not yet been secured. 

It is satisfactory to know that the adult female is subject to the 
attacks of several species of hymenopterous and dipterous parasites, 
which we may hope to characterise hereafter, for, otherwise, from the 
size and number of these coccids on the leaves and twigs affected, much 
damage must ensue, should they increase to any extent. It disappears 
during the rains (July—September), but comes on abundantly at tlie 
close of the rains, and matures about April. 

Genus Pseudopulvinaria nor. 

Adult females naked, without a waxy fringe, somewhat circular or 
oval and flattish. In Karmes, the adult female is entirely globular, 
except a small incision where it rests on the twig to wliich it is attached, 
and appears to have neither legs, antenna', nor rostrum. 

PSEUDOPUrviNARIA SIKKIMENSIS, n. sp. 

Adult 9 , above reddish-brown, naked, somewhat convex, irregularly 
circular or oval in shape, varying in size, skin smooth, punctulate. The 
insect frequently falls off, leaving the white cottony ovisac attached 
to tho twig. Furnished beneath with eyes, antonnoo, legs and rostrum * 
the abdominal cleft and lobes distinct (Fig. 5): antennee borne on a 
tubercle, G-jointed, second joint longest, unarmed; others with sete 
varying in length (Fig. 6) : claw with four cligitulos, the upper pair 
longest (Fig. 7). The ovisac on which the female rests is formed of a 
compact white cerous substance, following and extending beyond the 
outline of the insect itself. Tlie spinnerets (filiercs: Fig. 8) are 
scattered irregularly over the nether caudal surface and are notarmiiged 
in groups or circles. Found only on the twigs : long, 5—9 mill. 

The 9 of the second stage (Fig. 9) with its waxy plates is found on 
the lower surface of the midrib of the leaf. These plates seem to be 
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attached transversely to a longitudinal median ridge and give this form 
a peculiar ribbed appearance. 

The larval form is furnished with aiitonnee, legs, rostrum, and anal 
tubercles bearing long setro (Big. 10). These tubercles are very distinct 
in the earliest stage of the larva (I’etat embrpnnaire: Fig. 11), and are 
characteristic of the group. 

The (f is unknown. 

Hab. Mungphu (3800 feet), Sikkim. 

EXPLANATION OF PLATE I, 

Fig. 1. Insect on twig and loaves: slightly reduced, 

2. Waxy masses on leaves, magnified. 

3. Adult 5, dorsal aspect, cotton removed: magnified about 4. 

4. Same, ventral aspect, cotton removed: magnified. 

6. Same, abdominal cleft, lobus, anogenital ring and spinnerets: do. 

6. Same, antennae; x 90. 

7. Same, claw and dlgitules: x 9U. 

8. Same, spinnerets: magnified. 

9. ? of second stage, dorsal aspect, with waxy plates. 

10. Larva, ventral aspect: x 90. 

11. Anal tubercles just before emerging from the egg; magnified. 

12. Edge of the body of larva with hairs &c.: x 350. 


E. W. Oate&—On the Species of Thelyphonus intidbiUng [ilo, 1, 


II .—On the Species of Thelyphonus inhabiting Continental India^ Burma, 
and the Malay Peninsula.—By Eugene W.* Oates, F. Z. S. Oom- 
municaied by The Superintendent op the Indian Museum. 

[Received January 24th ;—Read April 3rd, 1889.] 

(With Plato II.) 

« 

The obscure animals which belong to this genus are very little 
known. I have steadily collected them for some years now with the 
best results, and not long since I took the opportunity of studying the 
specimens contained in the Indian Museum, all of which were very 
kindly placed at my disposal by Mr. J. Wood-Mason, the Superintendent 
of the museum. 

There are now thirteen species known within the above limits, of 
which three have been already described, eight are new to science, and 
two are unknown to me, and in my opinion insufficiently descinbed to be 
ever determinable. These two were described by Mr. A. G. Butler many 
years ago and in terms which, when applied to these animals, are 
altogether insufficient. For this reason I have excluded them from 
this paper, and I hope to notice them on a future occasion, when I have 
had time to examine the types, which I understand are in the British 
Museum. These two species are T, sepiaris, described from Tonghoo 
and Ceylon, and T. nigrescens, from Tenasserim (Cist. Ent. vi, p. 129). 

The Thelyphoni live under timber and stones, lying concealed during 
the day time and creeping about at night only. When discovered, they 
seem overcome with surprise, but they speedily recover and hurry away 
with considerable speed into holes and crevices. They are frequently 
found at the roots of trees under accumulations of dead loaves and 
rubbish. They require moisture, but must have well drained soil. 

I have never found two species together, and my experience is that 
each species inhabits a tract of country to the exclusion of others. For 
instance, in Rangoon T. rangunensis is found ; proceeding 80 miles north, 
this species ceases and T. sylvaticus occurs. Similarly, further north 
T, saxatilis is alone found to occur. Reef and Double Islands each has 
its peculiar species. The species which so far as I know has the largest 
area of distribution is T. indicus, but the localities “ Western Bengal 
and Southern India ” attached to the few specimens I have been able 
to examine are so vague that no certainty can be attached to this 
point. 

The Thelyphoni, when once you get into the way of finding them, are 
sufficiently abundant. 1 have frequently found twenty in one morning, 
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and, on one occasion, while visiting the lighthonse on Doable Island, I 
secured 360 in three hours* work, myself and one man. 

All the species I have met with emit a peculiar odour, more like 
aromatic vinegar than anything else I know, but more pungent. This 
odour emanates from a liquid which is ejected from an orifice near the 
root of the tail, and so powerful is it that it has frequently betrayed to 
me the position of the animal. On one occasion, when examining a live 
animal, I had a drop of the liquid injected into my eye, but it proved to 
be harmless, • 

These animals, it is hardly necessary to state, are quite incapable of 
inflicting injury to anything large than an insect. They have no sting and 
their cheliceres are very weak. A writer in the “ Scientific American" 
sometime ago graphically described how a species common in Florida 
was in the habit of killing horses, so powerful was its stin^. This is 
of course all nonsense. 

I have not been able t6 discover anything regarding the breeding 
of these whip-scorpions. I have taken the very young only a-quarter 
of an inch in Ifength and also what appeared to be pregnant females, 
but I could find neither eggs nor embryos in them. Mr. Fea, the ener¬ 
getic Italian naturalist now working in Burma, informs mo, however, 
that he once discovered a female carrying a buncli of egg under her 
cephalothorax by the aid of her first pair of legs. This is all I know 
about the matter. 

The two sexes of the Tliehjphvni grow up absolutely alike till full 
grown. At this stage, the male, by some process upon which 1 am able, 
I am sorry to say, to throw no light, undergoes a transformation and 
emerges from it totally different from the female. That this is fact can 
admit of no doubt. Adult males arc nearly as abundant as adult females, 
but half or three-quarter grown males with the external characters of 
the adult male, or with any characters at all not possessed by the 
female, are unknown. Once adult the sexes are as different as possible in 
appearance. 

The immature animal^ resemble the adult female in all characters 
except colour, and in this latter respect the differences are not great, 
reds being replaced by olive-yellows or greens and black tints by pink 
ones. 

In growing up, they seem to undergo numerous moults just like 
the scorpions and spiders. 

The adult sexes are markedly different in all the species 1 know. 
The more marked difference is in the size and armature of the cheliceres, 
but there are minor differences, such as the grooving or entirety of the 
first lower abdominal segment, the size of the abdomen, and the colour 
of the cheliceres. 
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Adults of both sexes may be recognized by a certain redness and 
tumidity of the first lower abdominal segments not apparent in the 
immature animal. 

I append a key to the eleven species known to me, and, in the plate, 
I have figured some parts of certain animals which will be of great 
assistance in the discrimination of the species. 

In my descriptions I have only dwelt upon those characters which 
are of importance, chiefly the details of the cheliceres, the colours, and 
the important points of tho cephalothorax and abdomen. I have not 
found tlio legs to vary in any appreciable degree in the different species, 
and therefore I have omitted them. 

It will be noticed in the key that the females of some species cannot 
be discriminated from each other, I do not mean by this that the 
females are absolutely alike, but merely to express my inability to 
diagnose them in intelligible brief terms. Compared with each other 
they are sufficiently distinct, varying in Shade of colour, shape of 
cheliceres, and in other points. 

There are many immature specimens in the Indian Museum which 
I have hesitated to desexube till mature animals arc available. It is to 
bo feared that many of the descriptions of those animals arc based on 
young specimens, and, if so, they arc useless, as the young of many 
species (which, when adult, are perfectly distinct) are absolutely alike. 

On examining the specimens wliich the late Dr. Stoliezka referred 
to 1\ angttstus, Lucas (J. A. S. B. 1873, pt. ii, p. 131), I found that the 
specimens were referable to the young of T, assaniensis^ T, furmosus^ and 
a species from Penang, the adult of which is unknown. 

Kay to the Species. 

a. With a sharp ridge between the central and lateral 
eyes. 

a'. First joint of cheliceres with a lateral spine 
as well as a terminal one. 

« 

a''. Apophysis of the fourth joint of tjie cheli¬ 
ceres cylindrical, smooth on both edges, 
the outer edge rounded off at the tip 
(Fig. 13),. assaynensisj if. 

6". Apophysis of the fourth joint of the cheli¬ 
ceres sharply triangular, serrated on both 

edges,.... cLSsamensisy $• 

6'. First joint of cheliceres with only a terminal 
spine second joint generally with tooth# 
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c". First lower abdominal segment divided longi¬ 
tudinally by a groove (Fig. 3 and 4). 
a"'. Groove very deep and distinct (Fig, 3). 
a*. Moveable finger of oheliceres festooned 
interiorly (Fig. 5) ; the terminal joint 
of the oheliceres of large size, broader 

than the fourth joint, . indiciis, . 

h** Moveable finger of oheliceres simply 
rounded interiorly (Fig. IJ) ; the ter¬ 
minal joint of the oheliceres weak, 


much narrower than the fourth, . johorensis^ d*. 

6'". Groove very shallow and indistinct (Fig.4), imUcusy $. 
First lower abdominal segment entire, with 
no trace of a groove, . joliorensis, ? . 


6. With no sharp ridge between the central and 
lateral eyes, this region being rounded, 
c'. Apophysis of fourth joint of oheliceres long and 
cylindrical, smooth on both edges, suddenly 
and quadrately widened out on the terminal 

quarter of its length (Fig. 12), . andersoniy d* 

J'. Apophysis of fourth joint of oheliceres cylindH- 
cal, smooth on both edges, suddenly narrowed 
on the terminal half of its length {Fig. 10), wood-masom, d*. 
e\ Apophysis of fourth joint of oheliceres abso¬ 
lutely cylindrical, the two edges being 
parallel throughout their length and smooth 

(i’ig- 7). 

e". Length of abdomen and cephalothorax 1*3 

inch, ..... insularisy d*. 

f*. Length of abdomen and cephalothorax 1 inch, forinosusy (d. 
Apophysis of fourth joint of choliceres ap¬ 
proximately cylindrical but the edges more 
or less swollen towards their extremities 
(Fig. 9). 

Inner edge of the fourth joint of the cheli- 
ceres coarsely granulated; the inner edge 
of the third joint double the length of the 
front edge of the second,...,,. hingliamiy <J . 

Inner edge of the fourth joint of the cheli- 
cei’es smooth ; inner edge of third joint 
equal to the front edge of the second, 
c'". The three hinder pairs of legs uniformly 

red............ saxatilisy <d. 
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cl"'. Coxed and femora of the three hinder 
pairs of legs reddish-brown, the other 
joints red. 

a*. Apophysis of fourth joint gently swollen 

near the tip only,. ra7tgunen8i8, d*. 

6*. Apophysis of foui'th joint greatly swollen 

over the terminal third of its length, sylvaticus, d. 
Apophysis of the fourth joint of the cheliceres 
triangular, sharply pointed, serrated on both 
edges (Fig. 2 and 8). 

i". First lower abdominal segment broadly 

rounded posteriorly (Fig. 3) all the legs red, binghami, 9 . 
First lower abdominal segment sharply pro- 
" trading posteriorly (Fig. 4). 

/ wood-masonif 9 . 


e"'. All the legs uniformly red,. \ .j insularis, $. 

C formosus, $ , 

Coxie and femora of all the legs reddish- 

brown, the other portions red, . rangunmisis, 9 . 

Tbo three hinder pairs of legs uniformly 
red; the first pair reddish-brown,. samtilis, 9. 


1, Thex^yphonus assamensis. pi. II, Fig. 13. 

% 

TheJi/phoiiuft nsmmpnsisy Stoliczka, J. A. S. 13. 1869, pt. ii, p. 206, pi. xix, fig. 1 ; 
1873, pt. ii, p. 133, pi. xii, fig. 2. 

Thelyphonus scabrinus, Stoliczka, J. A. S. B. 1873, pt. ii, p, 130, pi, xii, fig, 1, 

Theliphonus psittacinuSf Butler, Cist. But. vi, p. 129, pi, v, fig. 2 (1873). 

d. Cheliceres and cephalothorax black; abdomen black tinged with 
red; legs and tail very deep red; below, first joint of cheliceres black 
with a rufous tinge ; cephalothorax, abdomen, and legs deep blood-red. 

9 . Similar in coloration to the male, but with the cheliceres slightly 
tinged with red. 

Immatm^e animal. Entirely dull reddish, the legs tinged with 
olivaceous brown. 

Length 1*7 inches ; cheliceres *75 inch. 

Many animals of this species are of an uniform madder-brown 
colour and this is probably the normal colour immediately after the 
change of skin. Analogous cases occur among the scorpions. 

St7mciure, d. Cheliceres densely and coarsely granulated in every 
part; second joint with five teeth on the front and lateral edges, always 
distinct, two large spines below; third joint with a very long sharp 
spine below; fourth joint very large, with a small spine below and a 
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large apophysis on the interior-front corner, long and oyliudrioal, ter¬ 
minated with a large spino and furnished below with numerous teeth 
like a coarso file (Fig. 13) ; fifth joint much narrower than the fourth, 
fixed finger short and tringular almost smooth on both edges, movable 
finger long and curved, serrated below, in shape much as in Fig. 11; 
one sharp spine on the lower projecting angle of the joint; first joint 
of cheliceres below densely punctured and slightly wrinkled in places; 
the anterior process with a lateral spine as well as a terminal one; 
cephalothorax densely granulated all over with a very pi'ouounood sharp 
ridge between the lateral and middle eyes. 

First lower abdominal segment wrinkled in the middle, not divided 
by a groove ; posterior edge well rounded. 

Structure $. Cheliceres as densely granulated as in. the male ; second 
joint with five very distinct teeth in front and two spines bolow ; third 
joint with a blunt spine on tho interior edge and a long, sharp one be¬ 
low ; fourth joint with a nlinute spine below cand a triangular, pointed 
apophysis on the interior-front corner sermtcd on both edges (Fig. 8) ; 
fifth joint very narrow and feeble, fixed finger short and sharply trian¬ 
gular, serrated on both edges, movable finger longa nd sharply pointed, 
curved (Fig. 6), serrated on the inner edge; first joint of cheliceres 
below as in the male. 

Cephalothorax as in the male. First abdominal segment bolow 
differing in no respect from that of the male. 

Found throughout Assam and Sikkim, and tho hill-ranges of 
Eastern Bengal and Cachar. 

Tho late Dr. Stoliezka appears to have been ignorant of tho great 
difference of structure between the sexes of these animals, and Iio de¬ 
scribes the two sexes under different names. His name has priority over 
Mr. Butler’s by four years. This species is widely distributed and 
appears to be common, and was consequently, we may suspect, known to 
the earlier writers on these animals, but to identify it with any of thoir 
names is now impossible. It will be well, therefore, to adopt Dr. 
Stoliezka’s name instead of making fruitless attempts to find an earlier 
one. 


2. Thblyphonus indictjs. pi. II, Figs. 1—6. 

Thelyphonus indicue, Stoliezka, J. A. S. B. 1873, pt. ii, p. 138, pi. xii, fig, 5, 

„ beddomei, „ J. A. S. B. 1873, pt. ii, p. 142, pi. xii, flg. 6. 

S. Cephalothorax and abdomen dull oheatmit-brown; cheliceres 
bright chestnut i legs and tail deep red below, cheliceres deep chestnut; 
abdomen, sternum, and legs bright chestnut. Length 1'3 inches. 

9 . Similar to the male in colour, 

2 
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Structure^ f , Oheliceres strong; basal joint slightly punctured 
and wrinkled towards the front; second joint densely and coarsely 
granulated, the anterior portion rounded, with five or more sharp distinct 
teeth on the edge and two stronger ones on the lower surface; third 
joint thickly punctured all over and wrinkled towards the interior edge, 
which is angular and furnished with one spine, another spine below; 
fourth joint sparingly punctured all over and slightly granulated towards 
the origin of the apophysis which is triangular (Pig. 1) and slightly 
curved backwards, closely seivated on the outer edge and furnished with 
a few blunt spines on the inner; fifth joint largo, broader than the 
fourth, sparingly punctured all over, fixed finger triangular, short and 
broad, finely serrated on the outer edge, the inner edge rough and 
furnished with a few small spines ; movable finger slightly curved, the 
upper edge sinuated, finely serrated and with a blunt tooth near the tip 
(Pig. 5,), the lower edge simply curved and roughly serrated. 

Ccphalothorax densely granulated a sharp sinuated ridge 

between the lateral and central eyes. 

Pirst lower abdominal segment of huge size, tumid, divided longi¬ 
tudinally by a groove and broadly rounded posteriorly (B^ig. 3), 

Slmctnre^ 9 . The abdomen much lai’ger and the cheliceres shorter 
and slighter ; the apophysis of the fourth joint of tlic cheliceres is also 
much broader at the base, but of about the same length, and consequently 
much blunter; the first abdominal lower segment is pointed posteriorly 
and barely grooved (Pig. 4). The movable finger is also of a very 
different shape and size (Fig. 6). 

An examination of the late Dr. Rtoliczka^s types and of some other 
specimens more I'ecently acquired by the Tndian Museum demonstrates 
that his T, indiens is the male and T. heddomei the female of the same 
species. 

The number of teeth on the front edge of the second joint of the 
cheliceres varies much in this species as may be seen from the following 
enumeraticn of examples examined. 

(?. 7 teeth on right; 5 on left with traces of 3 more. 

d*. G on right one being bifid ; 5 on left with trace of another. 

d*. 6 on right; 5 on left. 

c?, 6 on right; 5 on left. 

9 . 7 teeth on each side (T. heddomei). 

All the specimens I have examined came from Southern India and 
Western Bengal, but no precise locality is attached to them. 

Mr. Butler identifies his T. sepiaris with this species (Ann. & Mag. 
Nat. Hist. ser. 4, vol. xii, p. 116), but as ho gives T. sepiaris from 
Tonghoo and Ceylon, and allows T. heddomei to be a good distinct species, 
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^ I fiear the matter is too involved for me to arrive at any conclnsion on 
the subject without the examination of his type, and for this I have had 
no opportunities. 

3. Thelyphonus johoeensis, n. sp., PL II, Pig. 11, d*.. 

d. Cheliceres very deep red ; cephalothorax nearly black; abdomen 
deep red; legs deep madder, brighter towards the extremities; below, 
first joint of cheliceres deep red; abdomen, sternum and exinguinal 
joints of legs blood red. Length 1*2 inches’; cheliceres *5 inch- 

9 . Similar in colour to the male ; slightly smaller. 

Immature animal, Cephalothorax and abdomen red, legs brighter, 
cheliceres bright coral-red. 

Structure, d. First joint of cheliceres densely punctured all over; 
second densely punctured, with six teeth on the anterior and lateral 
edges and two strong spines below ; third densely punctured all over, 
with a very strong spine befow ; fourth joint densely punctured, with a 
long recurved triangular apophysis, serrated on the outer edge, and with 
a few teeth on the outer; fifth joint (Fig. 11) weak, narrower than the 
fourth, sparingly punctured, fixed finger serrated on the outer edge, with 
a few spines on the outer and down the side of the joint; movable 
finger weak, serrated on the inner edge, with a few spines on the lower 
edge. 

Cephalothorax densely granulated all over, the space between the 
ceiitml and lateral eyes ridged. 

First lower abdominal segment deeply grooved longitudinally (Fig. 
3), extremely swollen lai’gc and rounded. 

Structure, 9 < Similar to the male, but the apophysis of the fourth 
joint of the cheliceres shorter and broader at base ; first lower abdominal 
segment without a longitudinal groove, and pointed posteriorly, 

I have much pleasure in naming this species after the torritory of 
the Sultan of Johore, whore Mr. Wood-Mason discovered it. 

4. ThELYPHONUS ANDERSON I, n. sp., PL II, Fig. 12. 

d*. Cephalothorax and cheliceres dark red, the logs paler red, the 
abdomen of intermediate colour; below, chclicores dark rod; abdomen, 
sternum and exinguinal joints of legs pale red; tail rather paler than 
the legs. Length 1 inch. 

9 . Similar in colour to the male and of same size. 

Immature animal. Unknown. 

Structure, c?. Cheliceres smooth tvith a very few minute punc¬ 
tures; first joint normal; second with a few obsolete teeth on the 
anterior and lateral edge and two strong spines below; third with a 



12 E. W. Oates—-Ow ihe Bpecies of Thelyphonus inhabiting [No. 1, 

sharp tooth on the lower surface ; fourth with an indistinct spine on the 
lower edge and with a long apophysis on the interior angle. This 
apophysis is about the samo length as the joint to which it is attached, 
perfectly cylindrical for three-quarters of the length, and suddenly 
widened out on the terminal quarter of its length to a width half as 
wide again as the cylindrical portion and terminating in a single recurved 
spine (Fig. 12) ; fifth joint feeble, narrower than the fourth, the interior 
edge toothed and furnished with hairs, the exterior edge of the fixed 
finger serrated; movable finger curved, sharply pointed, furnished 
with hairs and serrated below. Cephalothorax densely granulated, except 
on a portion between the lateral and central eyes, which is smooth and 
tumid but not ridged. First lower abdominal segment largo, broadly 
sinuated behind, but not grooved. 

Structure, 9 . Differs from the male in the structuro of the cheli- 
ceres and first lower abdominal segment. Second joint of cheliceres 
with five distinct teeth, one on the middle of the anterior edge and 
four on the lateral, the foremost, situated at tho angle of the two edges, 
being twice as large as the othei'S, which are all of equal size, two small 
spines on the lower surface ; third joint with a small tooth on the 
interior edge and one below; fourth joint with a short and sharply 
triangular apophysis, both edges serrated; fifth joint as in the male. 

The first lower abdominal segment is longer and pointed posteriorly. 

I have much pleasure in naming this species after Dr. John Ander¬ 
son, the late Superintendent of the Indian Museum, who discovered it in 
Upper Burma. Tho male was taken in the second defile of th5 Irawadi 
river and the female on Pudeepyoo mountain. Both aro preserved in 
tho Indian Museum. 

The only female of this species is much mutilated, but I have de¬ 
scribed it to the best of my power. I regret, however, to have to leave it 
out of my key; whon writing which I had not access to the specimen. 

6. Thelyphonus wood-masoni, n. sp., PI. II, Fig. 10. 

d, Cheliceres and cephalothorax pitchy-black; abdomen black 
tinged with red ; legs blood-red ; tail like the legs ; below, first joint of 
cheliceres dark reddish-brown ; legs and sternum with first abdominal 
segment blood-red, remainder of abdomen darker red. 

$ , Similar to the male in colour. 

Immature animal, Cheliceres coffee-brown, cephalothorax and 
abdomen dull rufous, tho legs dull reddish vandyke-brown. 

Length, male 1 inch; female, *05. 

Structure, S . Cheliceres very sparingly punctured and nearly 
smooth all over, tho exterior angle of tho second joint transversely 
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wrinkled; second joint with 3-6 obsolete teeth on the anterior and 
interior edges and two blunt spines below ; third joint with one spine 
b^ow, the interior edge equal in length to the anterior edge of the 
second joint; fourth joint very broad, no spine below, with a long 
apophysis springing from the antoro-lateral comer, tho first half cylin¬ 
drical and broad, the terminal half about half the thickness of the first 
and constricted in the middle, quadratcly terminated and furnished 
with a small spine at the end (Fig. 10), tho inside of the apophysis at 
the end with a large rounded process; fifth joint large, rounded, broader 
than the fourth joint, the inner edge scooped out to I’eceive tho rounded 
process on the apophysis of the fourth joint, causing the fixed finger to 
stand out as a cylindrical tootli serrated on both edges ; movable finger 
moderately curved, serrated on the inner edge. 

Cophalothorax densely granulated, the space between the anterior 
and the lateral eyes tumid. 

Sh^uclurcj 9 - Choliefcres with tlio first joint normal; second with 
five teeth on tlie anterior and lateral edges and two spines below : third 
joint with a lateral spino and one below ; fourtli witli a spiuo below and 
a sharply-pointed triangular apophysis serrated on the inner edge and 
and with 3 spines on tho outer; fifth joint weak, narrower tlian the 
fourth, the fixed finger sharply triangular and seriated on both edges, 
the movable finger gently curved and serrated on tho inner edge. 

The chelicercs, as in the male, are nearly smooth, being very slightly 
punctured in a few places only. 

Described from specimens taken on Muleyit mountain in Tenasserim 
and now in the Indian Museum. I have named it after Mr. J. Wood- 
Mason, the energetic Superintendent of tho Indian Museum, 

6. Thelypuonus iNSULARis, n. sp., PI. II, Figs. 7, 8. 

cJ. Chelicercs, cophalothorax, and abdomen deep black ; logs and 
tail bright red ; below, the first joint of chelicercs deep red, the other 
joints black, abdomen and legs bright red. Length 1'3 ins.; cheliccres 
■75 ins. 

9 . Of the same colour as the male. Length 1*3, chel. *5 in. 

Immature animal. Fourth and fifth joints of tho cheliceros pink, 
second and third pinkish-brown ; cephalothoi'ax and abdomen greenish ; 
coxal and femoral joints of legs pale greenish-brown, tho remaining 
joints and the tail pale orange-yellow; below, first joint of chelicercs 
pale rod, the other joints, and tho legs, of the same colour as the upper 
surface, abdomen pale greenish-brown. With ago tho colours become 
firmer and tho changes to the adult stage are very gradual. In half- 
grown specimens the legs are nearly uniform red and tho chelicercs 
becoming blackish. 



14 


E, W. Oates—0?i the Species o/Thelyphonus inhabiting [No. 1, 

Structure^ d’ • Second joint of cheliceres punctured all over, granu¬ 
lated and wrinkled at the anterior lateral comer, teeth on the interior 
and anterior margins indistinct, very variable in number and in all cases 
small and obsolete, no distinct spine below. Third joint punctured all 
over and coarsely granulated on the inner edge, with a spine below. 
Fourth joint with very few punctures, nearly smooth, apophysis long 
and cylindrical, terminated with two blunt teeth and with a large 
rounded process interiorly near the end (Fig. 7). Fifth joint very large 
and round, very nearly smodth, fixed finger short, triangular with a 
broad base, seriuted on both edges, movable finger rather shorter than 
the fifth joint, serrated and sinuated within (Fig. 5). First joint beneath 
very sparingly punctured. 

Cophalothorax granulated all over and transversely wrinkled behind 
the central feyes. 

First lower abdominal segment smooth in the middle, not divided 
longitudinally by a groove. 

Structure, 9 • The upper surface of cheliceres sparingly punctured 
throughout, 2nd joint with five very distinct teeth on the front and 
lateral edges, of which the two on the front edge are the largest, two 
teeth on the lower surface; third joint with a tooth on the interior edge 
and one below; fourth joint with a tooth below, the apophysis trian¬ 
gular, finely serrated on the outer edge, with two or three teeth on the 
inner (Fig. 8). Fifth joint narrower than the fourth, fixed finger sharply 
triangular, serrated on the outer edge, also on the inner edge nearly 
down to the bottom of the joint; movable finger shorter than fifth 
joint, gently curved throughout and serrated interiorly, 

Cephalothorax and other parts, as in the male, except the first lower 
abdominal segment, which is pointed posteriorly. 

This species is remarkable for the huge cheliceres of the adult male. 
It is common on Double Island at the entrance of the Moulmain River, 
to which island it appears to bo confined, for on the opposite coast of the 
mainland P. formosns only is found. This island, which is crowned by a 
lighthouse, is very rocky, and only a few acres in extent. Some soft soil 
is found here and there under the rocks and under the bricks used for 
the staircase np to the summit of the island, and under these this animal 
occurs in incredible numbers, 

7. Thelyphonus formosus. 

Thelyphonus formosus, Butler, Anu. and Mag. Nat. Hist, ser iv, vol. x, p. 201, 
pt. xiii, f. H. 

„ „ StolicKka, J. A. S. B. 1873, p. 137, pt. xii, f. 4. 

cf. Cheliceres sluuy-black; cephalothorax black slightly tinged 
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with red j abdomen reddish-brown tending to black; legs entirely dark 
red; lower surface dark chestnut, the first joint of the ohelioeres much 
deeper; tail paler than the legs. Length 1 inch. 

9 . Similar to the male in colour, and somewhat larger. 

Immature animal. Cheliceres brownish-red turning to almost pure 
red at the end; cephalothorax black; abdomen olivaceous-brown: first 
three joints of all the legs olive-green; remainder of the legs and the 
whole lower surface pale reddish-yellow, darker on the first joint of the 
cheliceres. 

Structure^ d*. Chelicoris very sparingly punctured all over, the 
second joint with a few wrinkles across the exterior portion, and with 
five more or less obsolete teeth on the anterior and interior edges ; two 
spines on the lower surface; third joint with one spine below ; fourth 
joint with a minute spine below and a long cylindrical apoplij^sis on the 
interior-front angle, terminated below by a bifid tooth, and with a large 
rounded tubercle within ; fifth joint largo, broader than the fourth with 
a spine beneath, the fixed finger very short and triangular, serrated on 
both edges; movable finger sharp and curved (Fig. 11), finely serrated 
interiorly. 

Cephalothorax finely granulated all over; space between lateral and 
frontal eyes swollen but not ridged. 

First abdominal segment below smooth, not divided, broadly round¬ 
ed posteriorly. 

Structure, $. Second joint of cheliceres with five very distinct 
teeth on the front edge and two spines below ; third joint with a spine 
below; third joint with a minute spine below and a short, bluntly- 
triangular apophysis on the interior-frontal angle, serrated interiorly 
and with a few teeth on the outside; fifth joint weak and narrow, the 
fixed finger triangular, sharply pointed and serrated on both edges, the 
movable finger weak, sharply curved and serrated within. 

Cephalothorax as in the male. 

First abdominal segment below smooth, the middle posterior portion 
abruptly lengthened. 

Found in the neighbourhood of Moulmoiu iu Tenasserini, where it 
appears to be common. 

8. Thelyphonus binghami, n. sp. 

(?. Cheliceres and cephalothorax deep black; abdomen black 
tinged with rod; legs binght red ; below, first joint of cheliceres and the 
abdomen deep rod, legs bright red. 

9. Of the same colour as the male, but the cheliceres strongly 
tinged with red. 
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Immature animal. First and second joint of cheliceres reddish- 
brown, the others coral-red; cephalothorax and abdomen dark brown; 
first three joints of all the legs olive-green, the others pale yellowish- 
red ; below, the cephalothorax and abdomen reddish-brown. 

Length 1*1 inches; cheliceres, $ *55; $ *45 inch. 

Structure, cT. Cheliceres sparingly granulated and punctured all 
over. Second joint with five ill-dcfincd teeth on tho front and lateral 
edges and two small spines below; third joint very long and cylindrical 
with one spine below ; fourth joint long, the inner side granulated; with 
a blunt spino below and a long cylindrical aphophysis on the anterior- 
lateral corner, slightly constricted in the middle and enlarged at the 
tip (Fig. D) terminated with a rather sharp spine and a tumid process 
interiorly; fifth joint as broad as the fourth, serrated and festooned on 
tho inner, edge; fingers remarkably small, tho fixed one triangular, 
nearly smooth on the inner edge, serrated on the outer, the movable 
one gently curved and serrated interiorly. • 

Ccplialothorax minutely and densely granulated, the space between 
the lateral and frontal eyes barely tumid. 

First lower abdominal segment entire, elevated and projecting 
posteriorly. 

Structure, $ . Cheliceres as in tho male, but the second joint with 
five sharp and woll-dofmed teeth, one on the anterior edge and four on 
tho inner lateral edge ; apophysis of fourth joint triangular with a few 
large spines on tho inner edge and closely serrated on the outers the 
fifth joint is mnch narrower than the fourth but the two fingers are the 
same as in tho male, Tho third joint is much shorter and broader than 
tho same one in tho male and the whole cheliceres are shorter and 
stouter, 

Cephalothorax exactly as in the male. 

First abdominal segment entire, and rounded posteriorly as in the 
male. 

Tho males and females of this species approach each other very 
closely in structure with regard to the cephalothorax and abdomen and 
the only point of distinction lies in the cheliceres. 

This species is very abundant on Beef Island at the entrance of the 
Tavoy river in Tenasserim. It is a densely wooded island crowned 
by a small lighthouse. It is probably this species which Mons. Simon 
records from Tavoy and not T, formosus. 

I have much pleasure in naming this species after Major C. T, 
Bingham, of the Forest Department of India, who has greatly assisted 
me in collecting those obscure animals. 
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9. Theltphonus saxatilis, n. sp. 

d*. Cephalothorax, cheliceres, and abdomen black; first pair of 
legs reddish-black, except the tarsal joint, which, with the three other 
pairs of legs, is bright red; tail reddish-brown; below, the first joint 
of oheliceres black tinged with red; sternum and base of legs red ; legs 
the same colour as the superior surface ; abdomen reddish brown. 

$ . Resembles the male in colour. 

ImTnatwre animal. Oheliceres reddish-brown turning to pink on 
the last two joints; cephalothorax and abdomen dark olive-brown; 
first pair of legs olive, except the tarsal joint, which, with the three 
other pairs of legs, is pale red; below, uniform pale red, except the 
base of the oheliceres, which is reddish-brown. 

Length I'l inch ; oheliceres of male, *5. 

Structure^ i . Second joint of oheliceres punctured all over, the 
exterior*front corner wrinkled, the anterior and lateral edges with a 
a few obsolete teeth, varying in number, one spine below ; third joint 
punctured on the upper surface, granulated on the inner, and one blunt 
spine below; fourth joint nearly smooth, merely with a very few 
punctures, no spine below, apophysis long and cylindrical, constricted 
in the middle, rather swollen at the end with a tumid process on the 
inner side near the tip (Fig. 9) ; fifth joint large, nearly entirely smooth, 
fixed finger short and triangular, serrated on the outer edge, nearly 
smooth on the inner; movable finger rather long, curved throughout, 
the inner edge festooned and serrated. 

Cephalothorax densely granulated, the space between the lateral 
and frontal eyes rather swollen. 

First lower abdominal segment entire, rounded posteriorly. 

Structure, 9 . Oheliceres much shorter than in the male but simi¬ 
larly punctured, etc.; second joint with five sharp distinct teeth on the 
front and internal edges and two spines below; third joint with one 
long spine below; fourth joint with a spine below and a triangular 
apophysis with a few spines or teeth on the inner edge and densely 
serrated on the outer ; fifth joint narrow and feeble, fixed finger trian¬ 
gular, serrated on both edges, movable finger curved, sharply pointed 
and servated on the inner surface. 

First lower abdominal segment entire, sharply protruding posterior¬ 
ly in a blunt point. 

This species is very common at Thayetmyo in Burma being found 
under stones and bricks and in mod walls. Mr, D. K, Macdonald of 
the Public Works Department collected large numbers of this animal 
fur me at that place. 

3 
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10. Theltphokus bangunensis, n. sp, 

d*. Cephalothoraz, chelioeres, and abdomen deep black; cozao and 
femora of all the legs reddish brown, remainder of legs deep red; 
beneath, the cheliceres dark reddish-black; sternum and legs deep red ; 
abdomen deep reddish-brown. 

$ . Of precisely the same colour as the male. 

Immature animal, Cheliceres deep reddish-brown turning to red at 
the tips; cephalothorax and abdomen nearly black ; cozte and femora of 
all the legs and the tibial joint of the first pair of legs deep olire-green, 
remainder of legs pale red. 

Length 1 inch ; cheliceres, '45 in the male, '35 in the female. 

Structure, d*. Second joint of cheliceres sparingly punctured, with 
a few obsolete teeth on the front and interior margins and two spines 
below, of which one is very large and one very small; the exterior upper 
corner wrinkled ; third joint rather closely punctured on the upper and 
outer sides, granulated within, with one tooth below; fourth joint 
nearly smooth, very broad, no spine below, apophysis very long, cylin¬ 
drical, and of nearly equal width throughout, slightly wider near the 
extreme tip; fiftli joint large, nearly smooth, fixed finger triangular, 
serrated on both edges, movable finger curved, sharp-pointed, and ser¬ 
rated within. 

Cephalotliorax densely granulated all over, the space between the 
lateral and frontal eyes slightly prominent and obsolately ridged. • 

First lower abdominal segment entire, with the margin posteriorly 
rounded. 

Structure, 9. Cheliceres short; second joint with two spines 
below and five sharp, distinct ones on the front and inner edges, spar- 
ingly punctured all over but not wrinkled; third joint sparingly 
punctured all over with a spine on the inner surface ; fourth joint with 
a few punctures, a spine below, and a triangular apophysis with a few 
large teeth on the inner edge and serrated on the outer edge; fifth 
joint sparingly punctured and serrated on the inner edge, fixed finger 
triangular and serrated on both edges, movable finger short and 
curved and serrated within. 

Gephalothorax as in the male. 

First abdominal segment below sharply produced posteriorly, entire. 

This species is very common in Rangoon and the whole district 
round, being found under old timber, stones, and bricks. 

11. Theltphonus stlvaticus, n. sp. 

d. Cheliceres pitchy black; cephalothorax and abdomen dttU 
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black; first pair of legs and the cozes and femora of the other legs very 
dark red, remainder of the legs bright red. 

$ • The adnlt female is unknown, but will, without doubt, be 
found to have the same coloration as the male in respect to the legs. 

Immature animat Chelioeres pinkish brown; cephalothoraz and 
abdomen dull blackish; cozes and femora of all the legs deep olive, the 
other parts of the legs pale rufous. 

Length *9 inch ; cheliceres, *4 inch. 

Structure, c?. Cheliceres very slightly punctured, nearly smooth ; 
second joint wrinkled on the exterior front corner with a few obsolete 
teeth on the front and interior edges, varying in number, one spine 
below; third joint without any spine ; fourth joint broad with no dis¬ 
tinct spine below, apophysis long, the first half very narrow and cylin¬ 
drical, suddenly widening out to double the width on ihfi terminal 
third ; a tumid process on the interior surface near the tip; fifth joint 
fairly large, greatly sinuated on the interior edge, fixed finger triangular, 
smooth on the inner edge, sermted on the outer ; movable finger sharp¬ 
ly curved, and pointed, serrated on the inner edge. 

The cephalothoraz is densely granulated and the first abdominal 
segment entire and rounded posteriorly. 

This species which is remarkable for the colour of its legs is no 
doubt common in the Tharrawaddy District of Burma, but I only pro¬ 
cured an adult male and an immature animal of it, the former at Zigon, 
and the latter at Minhla. They wore found in forest. 


EXPLANATION OF PLATE II. 


Fig. 1. Apophysis of the fourth joint of the chelioeres of T. indicus tf. 

,, 2 * ,, ,, ,, ,1 }, ,1 T. itidicuB ?■ 

„ 3. First lower abdominal segment of T. indicus cf, 

„ 4 . „ „ „ „ „ T. indicus ?. 

„ 6. Terminal joint of cheliceres of T. iadtcus . 

„ 6. „ „ „ „ T. indicus ?. 

„ 7, Apophysis of the fourth joint of the cheliceres of T. insularia 

,, 8, ,, ,, ,, „ ,, ,, „ T, insulutis . 

,, 9. „ ,, ,, ,, ,, ,, ,, T. susButilia ^, 

„ JO. „ „ ,, „ „ ,, ,, T. wjood-masont <?. 

„ 11. Terminal joint of chelioeres of r. cT. 

„ 12, Apophysis of the fourth joint of the cheliceres of T. anderaoni 
„ 18, ,, ,, ,, ,, ,, ,, ^ T* eaHUmcnsis • 
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III.— Notes on Indian Rhynchota ; Heteroptera, No. 5. 

By E. T. Atkinson, B. A. 

[Received, May 18th ;—Read Jane 6th, 1888.] 

Subfamily, Acanthosomina, StSl. 

Oefvers. K. V.-A. Fdrh. (3), p, 32, 39 (1872): En. Hem. v, p. 108 (1876) !— 
Acanthosomidat St&l, Hem. Afrio., i, p. 33, 219 (1864<). 

a, h, c, as in Subfam. Pentatomina (J. A. S. B., pt. ii, p. 192, 
1887). 

(d) Tarsi 2-jointed: scutellum not reaching the middle of the 
dorsum of the abdomen, generally very narrow at the apex; and fur¬ 
nished with frena extended almost to the apex : tibire obtusely rounded, 
rarely furrowed. It contains those genera of the family Pentatomidm 
of Dallas which have the scutellum triangular, subequilateral, or not 
much longer than broad, not reaching or barely extending beyond the 
middle of the dorsum of the abdomen, the apical part placed behind the 
frena, generally small, short, and narrow, the frena generally extended 
for a distance towards the apex of the scutellum, rarely reaching only 
the middle of the scutellum, apical margin of corium straight, rarely 
rounded towards the exterior apical angle, tibiro obtusely rounded 
and the sixth ventral segment, in 9 , rather strongly sinuated at the 
apex in the middle before the genital valvules. 

Genus Microdeuterus Dallas. 

List Hem. i, p. 299 (1851); Walker, Cat. Het. ii, p. 390 (1868): Stal, Oefvers. 
K. V.-A. Fftrh,, p. 640 (1870): En. Hem., v, p, 110, 112 {IS16) i—Acanthosoma, pt., 
Herr. Schaff, Wanz. Ins., viii, p. 6 (1848). 

Body elongate-ovate : head large, broad, gradually sinuately 
narrowed behind the middle, sides anteriorly parallel or barely diverg¬ 
ing, apex broadly and obtusely rounded, tylus and juga sabeqnal in 
length: antennae S-jointed, basal joint short and stout, not extending 
beyond the apex of the head, second joint minute, third joint largest, 
nearly as long as the two following taken together, fourth longer than 
the fifth : rostrum rather long, reaching the base of the ventral spine ; 
2 and 3 joints abo^t equal, the fourth shorter, basal joint half concealed 
within the head : pronotum anteriorly and sides distinctly margined, 
margins narrowly elevated and smooth, unarmed; scutellum rather 
small, longer than broad; frena not extending beyond the middle of 
the scutellum: membrane with longitudinal veins: mesostethial latniti.. 
reaching the head; sixth ventral segment, in 9 , furnished, towards the 
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sides at the anterior margin, with a small cavity or hollow; pectus 
with a strong ridge, which is more elevated anteriorly, and out off 
obliquely at its posterior extremity to make room for the ventral spine 
which is short, scarcely passing the posterior coxae. 

295. Miorodeuterus megacephalus, Herr. SchEff. 

Accmthosoma megacephalwn, Herr. Schaff., VTanz. Ins., viii, p. 5, t. 261, f, 783 
et B{1848), $. 

Microdeuterus megacephaluSt Stal, Oefvers. K. V.-A, F6rh,, p. 640 (1870); En, 
Hem., V, p. 112 (1876). 

9 . Entirely dark ochreous-yellow ; finely, impressly punctured : 
base and apex of scutellum red-brown, the base with four yellow spots 
(sometimes obsolete) : the pronotura somewhat red-brown towards the 
margin and in the middle : spots on the posterior part of segments of 
the connexivum and its posterior prolongation, brown with a violet 
tint: beneath unicolorourf: rostrum reaching the end of the second 
ventral segment; the ventral spine extending as far as the base of the 
first pair of feet (JJm*. Schdff.), StEl notes that the rostrum, at least 
in the d’, reaches somewhat the apex of the third ventral segment: 
the venter with a median ridge is continued up to the apex of the sixth 
segment, which, in the middle, is a little shorter than the three preced¬ 
ing taken together, and somewhat obtuse-angularly emarginate at the 
apex: lower margin of the genital segment clothed with long, dense 
hairs, lateral lobes gradually acuminate. Long, 12 mill. 

Reported from Bengal, Calcutta, Sikkim (mihi). 

296. Microdeuterus daulasi, n. sp. 

Microaeuterus megacephaluSj Dallas (neo Herr. Sohaff P), List Hem., ii, p. 800, t. 
10, f. 4 (1851): Walker, Cat. Het. ii, p. 390 (1867): Sttl, Oefvers, K. V.-A, Fftrh., 
p. 640 (1870) ; En. Hem., v., p. 113 (1876). 

Differs apparently chiefly in the spinose posterior prolongations of 
the connexivnm : these are present, but are much less produced. 

Reported from N. India. 

Genus Acanthosoma, Curtis. 

Brit. Ent. i, p. 28 (1824) : Dallas, pt, List Hem. i, p. 198, 308 (1851) ; Walker, 
Cat. Het, ii, p. 892 (1867) : St51. Oefvers, K. V.-A. Fdrh., p. 368 (1870) ; (3) p. 89 
(1872); En. Hem., ii, p. 61 (1870); v, p. 110,113 (1876): Distant, Biol. Centr. Aim 
Ithyn., p. 100 (1879). 

Head punctured, small or moderate, flat, triangular, gradually 
narrowed, narrow at the apex, with the tylus longitudinally impressed ; 
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pronotum levigate, sides inunargiBate, process of the lateral angles not 
turning forwards, short, triangular, somewhat depressed: scutellum 
narrow at the apex, frena extended for a distance towards the apex, 
apical margin of corium straight: first joint of the antennse extending 
beyond the apex of the head: mesostethial ridge high, laminated 
posteriorly, abruptly lower before the intermediate coxae, not produced 
hindwards between them ; not or only very slightly extending beyond 
the anterior margin of the mesostethium, more or less distinctly rounded 
at the apex : apical angles of .the sixth abdominal segment in d* rounded 
at the apex. 


297. Aoanthosoma froxima, Dallas. 

Aeam>tho8oma proximwnif Dallas, List Hem., i, p. 303 (1851): Walker, Cat. Het, 
ii, p, 888 (1867). 

Acanthosoma proximal StAl, En. Hem., t, p. 113 (1876); Distant, Soient. Bes. 2tid 
Yarkand Miss., p. 7 (1879). , 

Above brownish or yellowish green: very like A. hcemorrhoidalis^ 
Linn., the lateral angles of the pronotum are less prominent, rufous, 
punctured black: apex of scutellum, black (Dallas), Long, 15J—16 
mill. 

Reported from Murree (Panjab) ; Rawal Pindi (mihi), 

298. Aganthosoma distincta, Dallas. 

Acanthosoma distinctumt Dallas, List Hem., i, p. 304 (1851): Walker, dat. Het. 
ii, p. 393 (1867). 

Acanthosoma distinctaj Scott, A. M. N. H. (4 s.) xiv, p. 290 (1874) : St&l, En. 
Hem., r, p. 113 (1876): Renter, Berlin Ent. Zeitschr., xxv, p, 75 (1881): Distant, 
Trans. Ent. Soc., p. 415 (1883). 

c?. Above pale olive-green, rather thickly punctured with black, 
head pointed in front, finely punctured * pronotum with a transverse 
impunctate space towards the anterior margin; lateral angles promi¬ 
nent, subspinose, obtuse, ferruginous: scutellum brownish, becoming 
green towards the apex, with the apex itself whitish, membrane brown¬ 
ish, semitransparent, with a dark line at the base, surrounding the 
apical margin of the corium: abdomen above red, with the mar¬ 
gins bright orange, with a black band at the junction of each seg¬ 
ment : body beneath pale testaceous: abdomen with the emargina- 
tion of the apical segment very deep reaching the middle of the abdo¬ 
men; the margins spotted with black: legs pale greenish, with the 
tarsi fulvous. Antenn© rather long, pale greenish, with the two apical 
joints dusky ferruginous (Dallas ). Long, 13—13^ mill. 

Reported from N. E. India, Murree (Pauj&b), Darjiling, Japan. 
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299« Acakthosoha. difficilis Dallas. 

Acantha&oma difficile, Dallas, List Hem., i, p. 304 (1851) : Walker, Oat. Het. ii, 
p. 899 (1867): St&l, Dn. Hem., v, p. 113 (1876). 

d*. Pal© olive-green, tinted red and orafcge, punctured: head red¬ 
dish ; juga wrinkled and with a few black punctures : pronotum rather 
thickly puncturedf black; anterior and lateral margins reddish, lateral 
angles prominent, deep red: scutellum deep orange, with numerous 
scattered black punctures, disc of corium thickly and rather finely 
punctured, outer margin orange, rather strongly punctured black: 
membrane transparent, nearly colourless: margins of abdomen not 
spotted : body beneath dark orange : abdomen with the apical segment 
not very deeply emarginate: legs ferruginous-orange: antennw with 
the three basal joints somewhat ferruginous (Dallas), Long, 18—14 
mill. 

Locality unknown. 

300. Acanthosoma dubia, Dallas. 

Acanthoaoma dMim, Dallas, List Hem., i, p. 304 (1851): Walker, Cat. Het., ii, 
p. 399 (1867)! StU, En. Hem., v, p. 113 (1876). 

d. Closely allied to and hardly distinct from the preceding; 
differs in having the head anteriorly somewhat rounded : angles of pro¬ 
notum less prominulouB, rounded : third joint of the antenme black at 
the apex (Dallas), Long, 13—14 mill. 

Locality unknown. 

301. Acanthosoma laevicornis, Dallas. 

Acanthosoma laevicome, Dallas, List Hem., i, p. 311 (1851) : Walker, Cat. Het. 
ii, p. 399 (1867). 

d, 9. Abova pale yellowish-olive: head triangular, pointed in 
front, with the tylus passing the juga, the surface slightly wrinkled, 
pronotum thickly and rather coarsely punctured ; lateml angles pro¬ 
duced into long, impunctate horns which are sometimes yellow, horns 
directed forwards and of the same thickness from the base to near the 
apex which is acute and slightly recurved: scutellum rather strongly 
but not very thickly punctured ; heraelytra very thickly punctured 
membrane transparent, brownish : body beneath, orange or pale olive : 
abdomen impunctate, but very finely wrinkled towards the sides; apex 
sometimes bright red; legs and rostrum testaceous or pale alive: 
antenuss testaceous, with the third joint black, except at the base 
(Dc^llas), d, long, 16—16; 9 > 21 mill. 

Locality unknown. 
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302. Acai^thosoma roBriix, Dallas. 

Acanthoscm^ ybr/eor, Dallas, List Hem., i, p* 808 (1861}; Walker, Oat. Het.« ii, 
p. 894 (1867) ; 8t&l, En. Hem., v, p. 116 (1876) ; Distant. Soien. Bes. 2nd Yarkand 
Miss,, p. 7 (1879). 

&. Elongate, above pale oHve-green, rather densely and strongly 
panotnred black: head pale, with a few fine black puBctures; the apex 
somewhat pointed, with the tylus longer than the jnga; eyes black: 
pronotnm with the lateral angles prominent, forming a short, obtuse 
spine on each side; two jollowish impunctate patches close to the an¬ 
terior margin, the lateral margins and angles reddish brown : scntellum 
with the disc reddish brown, with a yellowish, impunctate, median, 
longitudinal line ; the lateral margins and the apex olive-green: mem¬ 
brane transparent, brownish. Body beneath, pale greyish green, tinted 
with red: abdomen impunctate, obtusely ridged in the middle; sexual 
organs greatly developed, the latenal pieces produced into two curved 
processes of a bright orange colour, bearing a small brush of hair at 
their apices, and nearly as long as the abdomen; the internal pieces 
black at the tip: prostethium densely and finely punctured : legs pale 
yellowish-green, with the tips of the claws black; rostrum testaceous, 
extreme tip pitchy black : antennas pale yellowish-green, becoming brown 
towards the apex {Balias). Long, 12| mill. 

Reported from N. India : Murree. 

303. Acanthosoma elongata, Dallas. 

jlcanthosoma elongatumt Dallas, List Hem., i, p. 309 (1851); Walker, Cat. Het., 
i, p. 394 (1867) ; StM, En. Horn., v, p. 116 (1876). 

9 . Elongate, above yellowish-green, punctured with black : head 
slightly rugose, impunctate, somewhat pointed in front, with the tylus 
longer than the juga: eyes black : pronotum yellowish-green in front, 
reddish behind, coarsely and rather thickly punctured with black, with 
the exception of a transverse band near the anterior margin; lateral 
angles produced into strong, deep crimson spines, with the apex obtuse; 
scutellum coarsely but sparingly punctured with black, and with a 
reddish-brown, triangular mark in the middle of the base: coriaceous 
portion of the hemelytra reddish internally, the outer margin and the 
greater portion of the apex, yellowish-green; the whole surface densely 
and strongly punctured with black and somewhat rugose; membrane 
brownish transparent: body beneath, bright yellow, shining ; abdomen 
impunctate, with a strong median ridge; sexual organs much developed, 
but much less so than in A. forfex; lateral processes bright red; pieces 
fiat, yellow, widened, emarginate at the tip which is black ; prostethium 
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with a few black ptmotures; posterior margin of the znetastethium 
thickly and finely punctured: legs greenish-testaceous with tarsi dusky, 
and the tips of the claws black ; tip of the rostrum, blackish; autennea 
with the basal joint greenish-testaceous : the remainder brown, becoming 
darker towards the apex {Dallas), Long, 144- mill. 

Reported from N. India. 

304, Acanthosoma (P) binotata, Walker, 

» 

Acantkosoma^hinotataf Walker, Cat. Hot., ii, p.*d95 (1807). 

Testaceous, elongate-oval, roughly punctured; punctures brown: 
head elongate, smooth in front; tylus hardly extending beyond the juga: 
rostrum extending to the last coxa); tips black: anteiinm slender, less 
than half the length of the body; joints successively increasing in 
length ; first extending a little in front of the head : pronotum in front 
with a smooth band, of which the fore border is a curved pale testace¬ 
ous line ; sides and a slender stripe, palo testaceous ; hind angles form¬ 
ing two long, acute, slightly recurved, spines : scutellum with a slender 
palo testaceous stripe, on each side of which there is a brown patch; 
tip also brown: pectoral ridgo well developed: abdomen beneath 
slightly ridged, with two incomplete macular brown stripes ; spine ex¬ 
tending to tbo intermediate coxa): hemelytra clouded with brown, 
around a smooth, transverse, palo-testaceous spot on the disc; membrane 
cinereous {Walker), Long, —7 mill. 

Reported from India j diffei'S from C-ptiuclataj Dallas, by the tho¬ 
racic spines. 


305. Acanthosoma arpeiu, Walker. 

Acanthosoma anpera^ Walker, Cat. Hot., ii, p. 395 (1867): Distant, Scien. Res, 
2nd Yarkand Miss., p. 7 (1879). 

Testaceous, elongate-oval, thinly and roughly punctured j punctures 
mostly black; head elongate ; tylus extending very little beyond the 
juga : rostrum extending a littio beyond the hind coxa); tip black : an- 
tennge slender, a little more than half the length of tho body; first 
joint extending a little beyond the front of the head ; second as long as 
the third; fourth a little shorter than tho tliiid ; fifth black, testaceous 
towai'ds the base, shorter than tho fourth: hind angles of the pronotum 
forming two red, long, stout, acute, very slightly recurved and ascending, 
spines: pectoral ridge much developed: abdomen beneath slightly 
ridged; spine extending to the intermediate coxae : legs rather slender : 
membrane cinereous (Walker), Long,'9—9J mill. 

Reported from India, Murreo, 

'4 
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306. Acanthosoma (?) truncatula, Walker. 

AcanthoBoma iruneaiulaj Walker, Gat. Het., ii, p. 396 (1867). 

Testaceous, broad, nearly oval, roughly punctured: head mostly 
smooth ; tylus extending very little beyond the juga : rostrum exten- 
ing to the last coxes ; tip black : antennae slender, about half the length 
of the body ; first joint extending beyond the front of the head; second 
as long as the third : pronotum with a smooth band in front, and with 
a slender paler stripe ; hind angles forming two long, stout, hardly acute, 
directly diverging horns: |)ectoral ridge well developed: abdomen 
beneath smooth, slightly ridged; spine extending to the intermediate 
COX 80 ; legs rather slender: membrane cinereous (Walker), Long, 6^ 
mill. 

Reported from India. 

t 

307. Acanthosoma (?) immunda, Walker. 

% 

Acanthosoma immundUf Walker, Cat. Het., iii, p. 673 (1868). 

Reddish testaceous, elongate-oval, roughly and rather thinly ptinc- 
tured: head elongate, triangular, blackish above, excepting the sides, 
which are reddish and slightly elevated : eyes red: antennse testa¬ 
ceous, more than half the length of the body; first joint extending beyond 
the front of the head ; second longer than the first and than the third ; 
fourth a little longer than the third; fifth piceous, luteoiis at the base, 
longer than the fourth : pronotum with two stout acute spines which are 
black towards their tips and are nearly as long as half the breadth of 
the pronotum: scutellum with a black stripe, which is abbreviated 
towards the base : sternal ridge deep: ventral spine extending to the 
intermediate coxse : legs testaceous, slender: membrane pale cinereous, 
with a broad blackish stripe (Walker), Long, 7-^ mill. 

Reported from India. 

308. Acanthosoma (?) alaticornis. Walker. 

Acanthosoma alaticornis^ Walker, Cat. Het., iti, p. 673 (1868), 

Tawny, elongate-oval, shining, roughly punctured: head elongate, 
slightly acute;. sides reflexed: eyes piceous, not prominent: rostrum 
extending to the last coxoa; tip black; antennsa piceous, slender; first 
and second joints testaceous; first extending much beyond the head; 
second aS long as the third ; fourth longer than the third; fifth shorter 
than the fourth : pronotum pale testaceous along each side in front, with 
a broad testaceous band between the horns which are as long as the 
intermediate breadth and are broad and linear from the base to near the 
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tips, where they are black, dilated and recurved; soutelluiri less than half 
the length of the abdomen : pectoral ridge pale testaceous, extending to 
the head: abdomen ferruginous, pale testaceous along each side, black 
at the tip; beneath with a pale testaceous stripe; ventral spine pale 
testaceous, lanceolate: legs slender, pale testaceous: hemelytra pale 
testaceous towards the base and along the hind border, and with a large 
pale testaceous apical spot' which extends to the costa; membraua 
brown: wings cinereous (Walker), Long, 11J mill. 

Reported from India. * 

309. Acani'hosoma (P) nigiucoknis, Walker. 

Acanthosoma nigricorniSi Walker, Cat. Hot., iii, p. 674 (1868J. 

Tawny, elongate-oval, roughly and thinly punctured, l)ostaceous 
beneath; head slightly acute, transversely and finely striated; sides 
reflexed: eyes piceous, nohprominent: rostrum extending to the inter¬ 
mediate COX89, tip black: aiitonnos black, slender; first and second 
joints tawny.; first extending much beyond the front of the head ; 
second a little longer than the third ; fourth longer than the second and 
than the fifth: prouotum with a transverse callus on each side in front; 
horns black, stout, shorter than the intermediate breadth, very slightly 
curved backward, tapering from the base to the tips, which are slightly 
rounded: scutellura very slightly ridged, less than half the length 
of the abdomen, much attenuated at the tip, which is rounded: pectoral 
ridge deep, extending to tho head: abdomen black towards the tip 
above; ventral spine extending to the middle coxro : legs testaceous, 
slender: hemelytra with a brown cosfcal stripe, which widens towards 
the tip; membrane brown : wings brownish cinereous (Walier), Long 
14|- mill. 

Reported from India. 

Genus Sastragala, Am. & Serv. 

Hiat. Nab. Ins. Hem., p. 155 (1843). Inolndos Acanthoaoma, pfc,, Dallas, List 
Horn., i,p. 303 (1851): St^, Oefvers. K. V.-A. Forh., p. 638 (1870); Hn. Hem., 
V, p. 110, 113 (1876). 

Pronotum anteriorly levigate; within the levigate and more or less 
distinctly elevated apical margin with fewer punctures, which are placed 
in a row sometimes confused or here and there double ; process of the 
lateral angles obtusely rounded, horizontal, not turning forwards; 
scutellum narrow at the apex : apical angles of sixth abdominal seg¬ 
ment, in d*, straight or somewhat acute, not rounded: mesostethial 
ridgo not produced hindw&rds, not, or but very slightly; extending be- 
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yond the anterior margin of the prostethium, more or less distinctly 
rounded at the apex. 

310. Sastraoala uniguttata, Donovan. 

Cimese uniguttatua, Donovan, Ins. Ind. Hem., t. 8, f. 6 (1800). 

Acanthosoma unigiittalum,DallaBt List Horn., i, p. 311 (1851); Walker, Oat. Het., 
ii, p. 394 (1867). 

Sastragala uniguttata, Sfcal, En. Hem., v, p. 113 (1876) ; excl. syn, Distant, A. M. 
N. H., (5 s.) iii,p. 45 (1879). 

d*, Pronotum with acute spines, ferruginous; scutellum marked 
■with a large -white dot (Do^iov,), 

Donovan’s figure agrees best with the description of S, heterospila^ 
Walker, except that tho latter has a black band or line between the 
lateral angles. 

Reported from Madras, Assam. 

311, Sastragala lineata, Dallas. 

Acantho.wma (Sastragala) lineataf Dallas, Trans. Ent. Soo., v, p. 194 (1849) ; 
Walker, Cat. Hot., ii, p. 396 (1867) : Stal, En. Hem., v, p. 115 (1876). 

Above dusky testaceous, strongly punctured with brown: head 
yellow, with a brown lino on each side of tho tylus, and a row of brown 
punctures on each of tlie jiiga ; eyes brown: pronotum with tho lateral 
spines acute, slightly recurved, pitchy brown; a transverse band near tho 
anterior margin, and a narrow longitudinal line along the middle'of the 
pronotum impunctato, yellow : scutclluin, yellowish brown, paler towards 
the apex, and with a yellow spot in the middle of the base : hemolytra 
dusky testaceous, thickly and strongly punctured, the apex yellowish.; a 
short, transverse, impunctato, orange band, near the outer margin, consi¬ 
derably beyond the middle, directed towards,but not reaching, tho internal 
angle; membrane transparent, faintly clouded with brown: abdomen 
above deep red, tho margins yellowish; head pronotum and* abdomen 
beneath, with tho legs, rostrum and antennae testaceous; the antenna? 
rather darker; ventral spine short, scarcely reaching the intermediate 
legs {Dallas), Body long, 7 mill. 

Reported fron Sikkim. 

312. Sastragala binotata, Distant. 

Sastragala hinotata^ Dist., Trans. Ent. Soo., p. 353,1.12, f. 12 (1887). 

Apex above brownish ochracous; corium with the lateral margins 
—widened into a spot in the middle—^dull ochraceous, inwardly shaded 
blackishj membrane bronzy: head transversely wrinkled: antennee 
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oohraceous, third joint much longer then the second: pronotum and 
scutellum sparingly and coarsely punctured, the corium more thickly 
punctate: lateral angles of pronotum produced into long, somewhat 
conical spines, their apices subacute, and very slightly reflexed hindwards: 
body beneath and legs ochraceous; apex of rostrum pitchy {Dist.), Long, 
13; exp. angl. pron, 10 mill. 

Reported from Sikkim (mihi), 

I 

313. Sastragala rufispina, Distant. 

Sasiragala rufiapmaf Diet., Trans. Ent. Soc., p. 325 (1887). 

Body above dark ochraceous, pronotal angles purplish red: head 
finely and transversely wrinkled, apical part of tylus foveatcd and ex¬ 
cavated : pronotum, scutellum and corium somewhat sparingly and 
coarsely punctate : lateral angles of the pronotum produced in obtusely 
pointed spines : membrane^ pale hyaline, blackish at the base : body 
beneath very pale ochraceous, legs a little darker in hue : apex of the 
rostrum pitchy, reaching second abdominal segment; last abdominal 
segment with two small black spots at the apex : pronotal spines red, 
beneath as above {Dist.). Long, 17 ; exp. angl. pron,, 11 mill. 

Reported from N. India. 

314. Sastragala mustelina, Distant. 

Sastragala musielinaf Dist., Trans. Ent. Soc., p. 352 (1887). 

Body above ochraceous; membrane pale brownish; connexivum 
with the segmental spines black: antennm ochraceous, apical half of 
third joint infuscate, third joint much longer than the second; head 
somewhat obscurely transversely wrinkled, eyes pitchy: pronotum, 
scutellum and corium coarsely punctate : lateral angles of the pronotum 
produced into long, straight, somewhat conical, subacutely pointed spines ; 
body beneath,' rostrum and legs coloured as above: extreme apex of 
rostrum pitchy (Dist.), Long, 13; oxp. angl. pron., 11 mill. 

Reported from Naga Hills (Assam). 

315. Sastragala heterospila, Walker. 

Acanthosoma heterospila^ Walk., Cat., ii, p. 894 (1867). 

Testaceous, elongate-oval, roughly punctured: head and fore-part 
of the pronotum with a reddish tinge; elongate, tylus extending very 
little beyond the juga; rostrum extending a little beyond the hind coxoa; 
tip black; antennee slender, about half the length of the body; first joint 
extending beyond the front of the head; second much shorter the third; 
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fourth longer than the third: pronotum with a black band, which 
occupies the hind border and includes the hind angles; these form two 
long acute directly diverging spines: scutellum black, with a large 
luteous spot in the disc; tips whitish; pectoral ridge well developed : 
abdomen slightly ridged beneath ; spine extending to the intermediate 
coxed : legs rather stout: hemelytra black along the hind border and 
irregularly black along the outer border; membrane brown, cinereous 
along the outer border, including a white costal spot at its base 
{Walkei*), Long 9| mill. 

Reported from the Panjab : Bunkoti in Jaunsar, 9000 feet (mihi), 

316. Sastragala parmata. Distant. 

Sastragala parmafa, Distant, Trans. Ent, Soc., p. 363 (1887). 

Body above brownish-ochraceous; spines on pronotum reddish- 
brown ; scutellum with a large cordate ochraceous spot, sun'oundod with 
blackish; antennse ochraceous, 3-4 joints subequal in length, a little 
shorter than the fourth : eyes purplish-brown : pronotum sparingly 
and coarsely punctate, the lateral angles produced into long, thick, 
rounded spines, very slightly reflexed at the apices: scutellum with the 
median spot levigate, remainder coarsely punctate, apex ochraceous; 
corium coarsely punctate, with the lateral margin luteous and levigate : 
body beneath and legs ochraceous ; apex of rostrum pitchy (Bist.). Long, 
12; exp. angl. pron., 9 mill. 

Reported from N. India. 

Qenus Akaxa£(DEA, Stdl. 

En. Hem. v, p. 110,113 (1876). 

Mesostethial ridge long, rather prominent to a distance before the 
anterior margin of the prostetliium, with the apical part before the same 
margin prominulous, gradually narrowed or acuminated: process of the 
lateral angles of the pronotum turning outwards, slightly upwards 
and distinctly forwards, pronotum at the anterior margin with punc¬ 
tures arranged confusedly in somewhat like two rows; apical angles of 
the sixth segment of the abdomen, in cT, somewhat obtuse. 

317. Anaxandra rufescens, Dallas. 

Acanthosoma nifescens^ Dallas, List Hem., i, p. 311 (1861); Walker, Cat. Het., ii, 
p. 399 (1867). 

Anaxandra ru/escens, StAl, En. Hem., v., p. 114r (1867): Reuter, Berlin, Ent. 
ZeitBohr., xxv, p. 77 (1881). 

? , Head dull olive, impunctate, pointed in front, with the vortex 
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orange : pronotum with the anterior portion olive, rather coarsely but 
sparingly punctured with black, and with a broSd, impunctate, orange 
band near the anterior margin; posterior portion ferruginous, rather 
thickly punctured with black; lateral angles produced into long, acute, 
red spines, which are directed a little forwards, but have the apex 
slightly turned back; the basal portion of these spines is coarsely 
punctured with black, the apex smooth. Soutellum ferruginous olive, 
sparingly and irregularly punctured with black ; the apex testaceous : 
hemelytra thickly and father strongly pujictured with black, with the 
outer margin, as far as the submarginal vein, olive ; membrane trans¬ 
parent, brownish : body beneath orange; pectus yellowish; abdomen 
with the posterior angles of tho last segment, and tho posterior margins 
of the intermediate and apical vulvar plates, bright red; legs pale 
yellowish olive, with the base of tho femora and the tarsi orapge-tcsta- 
ceous : rostrum short, testaceous : antennoe pale olive {Dallas), Long, 
16—17 mill. 

Reported from India, Darjiling (mihi). 

318. Anaxandra cornuta, Dallas. 

Acanthosoma comutum,‘D qXIas, lir&ns. Ent. Soc., v, p. 193, t, 19, f. 6 (1849); 
List Horn., i, p. 312 (1851) ; Walker, Cat. Het., ii, p. 394i (1867). 

Anaaandra comutay St^, En. llom., v, p. 114 (1876). 

tf, $ . Above olive, slightly clouded with yellowish, rather thickly 
and strongly punctured: pronotum with the lateral angles strongly 
cornuted; the processes being more darkly coloured than the rest of the 
surface; the antero-lateral margins of the pronotum beneath are greenish : 
scutollum aente, slightly sinnated on each side, immediately before the 
apex; hemelytra thickly and strongly punctured ; membrane brownish at 
the base, particularly at the internal angles : joints of tho antennes con- 
colorous with the body, the apex, and sometimes the whole of tho joints 
pitchy: legs pale brownish yellow, with the tibise and tarsi somewhat 
darker: ventral spine long, reaching as far as the base of the anterior 
legs. 

d*. With the pronotal processes dark olive green, rounded at the 
apex, beneath flat, but not grooved : the membrane is pale and semitrans¬ 
parent; the abdomen above red, with broad whitish margins : the body 
beneath is pale ochraceous, with a reddish tinge towards the apex of the 
abdomen ; ventral spine pale. 

$ , With the pronotal processes pitchy, very acute, the apex recurv¬ 
ed and tipped with bright orange, strongly channelled beneath ; the mem¬ 
brane is brownish; the abdomen beneath pitchy brown, darkest at the 
apex, and palest on the outer margins and along the median ridge ; ven- 
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tral spine pale, tipped with brown: pectus brownish, with the sternal 
ridge semitransparent f head beneath brownish (Dallas). Long, 13; 
breadth of pronotum 10 mill. 

Reported from Sikkim (mihi), 

319. Anaxandra nigro-lineata, St&l. 

Anofeandra nigro^lineaiay Stil, En. Hem., v, p. 114 (1876). 

$ . Olivaceous-flavescent, sparingly punctured above; three apical 
joints of the antennm, lateral margins and longitudinal line (anteriorly 
abbreviated, posteriorly fissured) on the head, longitudinal line on the 
pronotum before the middle, apical interior spot on the last segment 
of the connexivum, basal band (posteriorly bisinuate) on the last 
dorsal segment, and a transverse line on the mesopleurce, black : flaves- 
cent spot on the scutellum, exteriorly and posteriorly margined with 
black; exterior margin of scutellum punctured in rows at that spot: 
lateral angles of the pronotum produced'in a very long process, spar- 
ingly punctured, smooth towards the apex, acuminate and slightly 
recurved at the apex: dorsum of abdomen sub-sanguineous : mem¬ 
brane slightly infuscate, exterior margin (base excepted) deeper fus¬ 
cous : wings infuscate {Stdl), Body long, 17 ; breadth of pronotal pro¬ 
cesses, 18| mill. 

Reported from India, Darjiling (mihi). 

In form and punctuation very like A, cornuta, Dallas: pronotal 
processes longer and turning less upwards, 

320. Anaxandra sigillata, StSl. 

Anaxandra sigillatay SUl, En, Hem, v, p. 114 (187C). 

$ . Closely allied to A. nigro-lineata, Stal, but smaller, pronotal 
processes shorter, above black, anteriorly at the apex more strongly 
rounded, membrane more obscure, exterior limbus pale at the base, 
margins of the head concolorous, and pronotum without a black longi¬ 
tudinal line; spot on the scutellum at the very narrowly blackish ante¬ 
rior margin sparingly punctured (#S^dZ), Long, 13 ; breadth of pronotal 
processes, 10 mill. 

Reported from India. 

321. Anaxandra nigrocornuta, Reuter. 

Anaxandra nigrocornutay Keutor, Berlin. Ent. Zeitschr., xzv, p. 77 (1881). 

9 . Olivaceous, greenish, head a little, pronotum and scutellum 
sparingly irregularly, and hemelytra more densely punctured black; 
head, sutures towards the base of the clypeus, and two approximated 
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dots on the margin of the vertex, black; apical half of third joint of the 
antennes and two last joints, black ; anterior band on the pronotum and 
its sides posteriorly towards the angles, base of sontellum, clavns towards 
the apex and corium at the claval suture, ferruginous ; lateral angles of 
pronotum produced outwards in a very long horn, entirely black up to 
the sparingly punctured apex, acuminate at the apex and distinctly 
recurved, convex on the anterior margin; this horn is as long as the 
base of the scutellum, slightly rising: membrane smoky with a small 
whitish dot at the base of the exterior margin: dorsum of abdomen rod, 
apex black, the dorsal genital lobes, in 9 , however, have a rod spot; 
posterior angles of segments of connexivum, black ; body beneath pallid. 
Horns of pronotum beneath olivaceous-virescent-forruginous, punctured 
black; pectus palely llavescont, colour verging somewhat into ruddy ; 
prostethium punctured, anterior latoml margin viroscent, meso- and 
meta-stethium somewhat smooth : inferior margin of raosostothial plate 
rounded: venter slightly rufoscent, apical angles of the segments of 
the connexivum, narrowly black : dorsal genital lobes, in 9 , obliquely 
rounded outward, there before the base abruptly strongly oblique, slightly 
coucavo {Reuter). Long, 13.^ mill. 

Reported from Darjiling. 

322. Anaxandra fulvigornis, Distant. 

Anaxandra fulvicomiSf Dist., Trans. Knt. Soc., p. 354 (18S7). 

Body ochraceous, .with an olivaceous tinge : anterior lateral margins 
of the head, a median narrow longitudinal stripe comnioricing before 
the apex of the head and ending on the disc of the pronotum, and the 
lateral margins of the scutellum (united before the apex), black: basal 
joint of antenna) ochraceous : pronotum with the disc posteriorly coarsely 
punctate, lateral angles pi'oduced into long, slightly ascending, and 
directed forwards, dull-luteous spines, of which tho apices are very 
slightly refiexed and subacute: basal two-thirds of scutellum luteous, 
posteriorly rounded, and margined black: corium coarsely punctate 
and rugulose : membrane brown : body beneath and legs ochraceous : 
mesouotum with au oblique black lino on each side. Closely allied to 
A nigro-lineatay StSJ, but differs iu the smaller expanse of tho pronotal 
angles {Dist,), Long, 15 ; exp. angl. pron, 14 mill. 

Reported from Sikkim, 

323. Anaxandra taurifobmis, Distant, 

Anaxandra taurifonniSf Dist., Trans. Enfc. Soo., p. 354 (1887). 

Body above bright castaucous : lateral margins of the head, auto- 

5 
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nor and lateral margins and posterior disc of the pronotnm, lateral 
margins of the scutollnm, lateral margins of the corittm and the mem¬ 
brane, ochraceous : 1-2 joints of the antenna?, ochraceons : head trans¬ 
versely wrinkled and with a few dark punctures : eyes greyish-brown, 
margined inwardly ochraceous: pronotum on the disc sparingly and 
coarsely, on the anterior margin thickly, punctate; humeral angles 
produced upwards and forwards into long spines of which the apices are 
distinctly truncately reflexed hindwards, these spines are sparingly 
punctate for about half theii; length : scutellum sparingly and coarsely 
punctate: corium thickly punctate: abdominal spines above and 
beneath castaneous, but beneath inwardly margined blackish: body 
beneath and logs ochraceous {Bist>). Long, 15; exp. angl. pron. 14| 
mill. 

Reported from Khasiya Hills (Assam^, 

324. AiffAXANDRA HAMATA, Renter. 

Anaxandra hamata, Renter, Berlin. Ent. Zoitschr., xxr, p. 7S (1881). 

cP. Very like A, rufescensy Dallas, differs however in the lateral 
horn of the pronotum, also (in c?) in anterior margin before the apex 
itself, being a little more distinctly convex, entirely sanguineous, and 
especially in the sti’ucture of the genitalia In the S . First genital 
segment about one-third shorter than preceding, apical margin slightly 
sinuate, second segment uncovered on the margin, straight in the middle, 
with two small bands subvertically placed in the middle itself; shortly 
but densely fulvous-pilose, apical angle produced in a long, somewhat 
incurved horn, this horn furnished at tho apex with a densely fulvous 
pilose fascicula, its exterior margin as long as the lateral margin of the 
preceding segment, inferior margin as long as tho margin of the apical 
segment: styli briefly biramoso at the apex, npper ramus narrow and 
acutely acuminate, apex somewhat curved, inferior broader and more 
obtuse, abruptly dentately contracted at the apex (JReuter)^ Long with 
membrane 15 mill. 

Reported from Darjiling. 

325. Anaxandra compacta, Distant. 

Anaxandra com'pactay Bist., Trans. Ent. Soo., p. 355 (1887). 

Body above ochraceous, with an olivaceous tinge ; head with the 
basal margin, a spot behind each eye, and the margins of the tylus (not 
reaching the apex), two circular enclosing lines near anterior margin 
of pronotum, and a large median rounded spot near the base of the 
ficutellum, black; angles of the pronotum, castaneous; both pronotum 
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and Bcutellam very obsoletely and obscurely punctate $ the corium finely 
but distinctly punctate : angles of pronotum produced in short, robust 
spines of which the apices are rounded abov'e and subtruncate: body 
beneath ochraceous, much tessellated with black: the prouotal spines 
above castaneous {DisL), Long, 10 ; exp, angU pron,, 10 mill* 

Beported from Sadiya (Assam). 

♦ 

Genus Clinocoris, Hahn, StS,l. 

Pfc. Wanz, Ins. ii, p. 70 (1834); St&l, Oef^ers. K. V.-A. Porh., xxix (3), p. 30 
(1872) i En. Horn., v, p. 110, 114 (1876). Includes Sastragalaf Piebor, Enr. Horn, p, 
78, 327 (1861) ;—Elasmostetkusj pt, Piober, 1. o., p. 78, 328 (1861):— Mlasfmicha^ St41, 
A. S. E. P. (4 s.) iv, p. 64 (1864); Oefrors. K. V.-A. POrh. p. 638(1870):— 
Meadorus , Muls. and Boy, Pun. Prance, Pont., p. 316 (1866). 

Antennse 5-joiiited, two-thirds of the length of the body, inserted 
under the margin of the head forwards in a small elevation, the first 
joint stout and almost as long as tlio third ; the second as long as the 
fourth but thinner; the third somewhat shorter than the fourth which 
however is stouter and almost as stout as the rounded fifth joint: 
rostrum 4-jointed; ocelli small, placed near the posterior margin of the 
head: corium besides the strong vein on the inner margin^ with a 
longitudinal vein arising at tho base and bifurcated before the middle : 
membrane with a transverse cellule-like vein emitting six longitudinal 
veins towards the external margin: feet comparatively long and slender. 
The mesostethial ridge posteriorly is produced landwards between tlie 
intermediate coxob : the posterior lateral margins of ihe pronotum are 
narrowly depressed and slightly amplified ; the furrow from tho orifices 
short, or somewhat so; two apical ventral segments in $, witliout a 
subimpressed, opaque, lateral spot, 

326, Clinocoris recurvus, Dallas. 

Acanthoaoma recurvumj Dallas, List Hem., i, p. 310 (1851) ; Walker, Cat, Het. ii, 
p. 394(1867). 

Clinocoris recurvus^ St^, En. Hem., v, p. 114 (1876). 

$ . Ovate, above pale olive, punctui'ed with black : bead thickly 
and finely punctured with black, the tylus longer than the juga : pro¬ 
notum thickly and strongly punctured with black ; the lateral angles 
produced into strong, acute, slightly recurved, deep red spines; tho 
disc with a broad, transverse, yellowish white band across the middle: 
membrane transparent, brownish: margins of the abdomen dull orange, 
with a black spot at the posterior angle of each segment: body beneath 
fulvous, punctured with black ; tho abdomen sparingly and finely, the 
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pectus more thickly and coarsely punctured : ventral ridge, impunotate, 
well marked, but not very prominent: legs yellowish testaceous, with 
the claws black: rostrum testaceous, with the apex black: antennea 
testaceous, with the apical half of the fifth joint black {DaUas), Long, 
10} mill. . 

Reported from N. India. 

327. Cltnoooris punctatus, Dallas. 

Acantkosoma punctatum, Dallas, List Item., i, p. 306 (1851); Walker, Cat. Het. 
ii, p. 393 {1807). 

Clinocoris punctatus, Stal, Pin, Hom,, v, p. 114 (1876), 

9 . Greenish testaceous, coarsely punctured: head punctured with 
brown ; tylus passing the juga: pronotum strongly and closely rugosely 
punctate, the punctures brown: scutollum triangular, with the apex 
much attenuated and produced, strongly but not thickly punctured 
with brown: corium very coarsely punctured, but with a small 
impunctate patch on the disc a little behind the middle; mem¬ 
brane transparent, colourless: margins of the abdomen with a 
email spine at the posterior angles of each segment, and with a small 
black spot on each segment at the posterior margin : abdomen beneath 
coarsely and sparingly punctured on the sides, the disc impunctate and 
with a very distinct median longitudinal ridge: pectus thickly and 
strongly punctured, especially on the sides: legs orange-testaceous: 
anteiinm testaceous, with the two apical joints brown {Balias)^ Long, 
9—mill. 

Reported from N. India, 

328. Clinocoris crucioer, Reuter. 

Clinocoris crucigevy Reuter, Berlin. Ent, Zeitsekr., xxv, p. 80 (1881). 

9 , Saturated ochraceous, head with some fine puuctui’cs, prono¬ 
tum, scutellum and hemolyti-a strongly improssly-punctured: third 
joint of the antonnre subcqual in length to the second, two last equally 
long, last black, base pallid : anterior lateral margins of the pronotum, 
with an arch just behind the apical margin, a longitudinal lino and 
another transverse line just behind the middle forming a cross with 
the former, and lateral angles, impunctate, levigate ; these lateral angles 
straightly, spinosely produced outward, with a distinct spine slightly 
recurved, not quite acute; membrane hyaline, with a band irregularly 
streaked fusccscent: abdomen above uuicolorously ochraceous, beneath 
with two discoidal bands and a lateral row of spots on both sides, pale 
yellowish. Rostrum not extending beyond the last coxoe; the part of 
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tlie posterior murgin of the pronotum between the margin of the 
corium and angle, equal in length to the remaining part, towards 
the base much, and towards the angle slightly siuaated, the latter part 
within the margin of the corinm straight, very slightly oblique, whence 
the basal margin slightly and very broadly sinuate, basal angles very 
obtuse : scutellum with almost two rows of dots towards the apex which 
is not quite acute: exterior margin of corium, behind the middle, 
strongly roundly amplified towards tho apex ; pectus sparingly, proste- 
thium strongly, punctured fuscous j mespsternal plate much higher 
towards the apex than before the intermediate 00 x 00 , apex almost extend¬ 
ing beyond the prosteruum, and apical margin obliquely truncate, inferior 
margin slightly rounded towards the apex and towards the intei’modiato 
coxce gradually broadly but strongly sinuate ; ventral spine reaching the 
apex of tho mesostornal plate : sixth ventral sog nent, in ? , emarginato 
at tho apex : apical margin truncate in the middlo, folded at the angles of 
the emargination; superior genital lobes short, very slightly rounded at 
the apex, contiguous to entire interior margin (JJewter). Long, ; with 
membrane, 8 mill. 

Reported from Darjiling. 

329. CiiiNOCORis scuTELiiATA, Distant. 

Clinocoris scutellata, Dist., Trans, Ent. Soo., p. 355 (1887). 

Body above ochraceous, thickly and coarsely punctate : spines of 
pronotum rosy red: scutellum with a blackish median longitudinal band 
extending from about the base to tho middle: antennas ochraceous; 
lateral angles of the pronotum straightly produced into subacute spines 
of which the apices are slightly reflexed hindwards, and the posterior 
margins are somewhat sinuated : membrane pale hyaline, with reflections 
of the red upper surface of the abdomen; body beneath and logs 
ochraceous: sternum coarsely punctuate {Dist,). Long, 8; exp. angl. 
pron., 6 mill. 

Reported from Naga Hills (Assam). 

330. Clinocoris maculata, Distant. 

Clinogoris maculatat Dist., Trans. Ent. Soc., 355 (1887). 

Body above block ochraceous: pronotum and scutellum coarsely but 
sparingly punctate, corium thickly punctate: spines of pronotum 
black: corium with a levigate, ochraceous spot on tho disc of tho apical 
area; punctuation entirely dark-brownish and the corium is therefore 
much darker than the pronotum or scutellum: lateral angles of 
pronotum produced into stout spines of which the apices arc subacute 
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and prominently reflexed, and their posterior margins sinnated; mem¬ 
brane yeiy pale ochraceons, pitchy towards the apex: body beneath 
apparently ochraceons Long, 8; exp. angl. pron. 6 milL 

Reported from N. E, India, 

Subfamily Ukostylina, Dallas. 

VrostylidoBt Dallas, Trans. Ent. Soc., n. b. ii, p. 15, (1852) ; List Hem., i, p. 313 
(1851);—fTroJabidina, StM, En, Hem,, v, p. 115 (1876). 

Antennsd 5-jointcd, basal joint extending to a distance beyond the 
head: rostrum short, scarcely passing the anterior coxae, basal joint 
enclosed in a groove: head small, tylus as long as the juga, lateral 
margins not trenchant; antenniferous tubercles exserted: genitalia 
generally more or less produced: odoriferous orifices spinose : pectus not 
sulcated {Dallas'). 

I. Ocelli present. 

a. Basal joint of the antennae nearly'as long as the head and the 
pronotum taken together; antennae very slender:—2. Urostylis, 

b. Basal joint of the antennae not twice the length of the head, 
much shorter than the head and pronotum; antennae stouter:—1. 
Vrochela. 

II, Ocelli wanting:—3, Urolahida. 

Genus Urochela, Dallas. 

Trans. Ent. Soo., n. s., i, p. 2 (1860); List Hem., i, p. 313 (1851) j Walker, Cat. 
Het. ii, p. 410 (1867) ; Stal, En. Hem. v, p. 115 (1876), 

Head small, short, broader than long, abruptly narrowed, just before 
the eyes; juga and tylus produced, distinct, rounded; tylus longer than 
the juga; eyes large, prominent, globose ; ocelli moderate, situate close 
to each other at the back of the head; antennoe longer than the body, 
5-jointed, inserted in a tubercle which appears beyond the margin of tho 
head, just before tho eyes; first joint stoutest, as long as the pronotum, 
cylindrical, thinner at the base; second about half as long again as the 
first, and a little stouter than tho second; fourth about as long as the 
first, slender; all clothed with fine short hairs which are longer on the 
first joint: rostrum inserted close to the anterior margin of the head, 
short, reaching only to the middle of the mesostethium, 4-jointed, 1 and 
3 joints nearly equal, fourth shorter, second longest; the first at its base 
enclosed in a small groove of tho underside of the head; labrum reach¬ 
ing the middle of the second joint of the rostrum, transversely striated. 
Body broad, very flat above, convex beneath : pronotum trapezoidal, 
slightly margined laterally, much narrowed in front, the anterior 
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margin being considerably narrower than the head and eyes : scatellnfn 
rather short, triangnlar, with the sides nearly straight and the apex 
acute. Hemelytra ample, the coriaceous part larger than the membra¬ 
nous, with the basal half of its outer margin much elevated; a vein 
which arises from a strongly elevated line at the base, runs about two- 
thirds the length of the corium, where it emits a branch on its inner 
side which reaches the base of the membrane, and passing into it, gives 
rise, after running singly for a short distance, to five veins on the disc 
of the membrane, of which the two inner {ind the two outer ones are 
united at the base before joining the common trunk: the membrane 
reaches beyond the apex of the abdomen, and has six veins, of which 
the outer one is very short, placed at the basal angle. Abdomen convex 
beneath, the margins thin, projecting a little beyond the hemelytra on 
each side: the anal apparatus, in d*, consists of two claw-HKo processes 
which project nearly as far as the posterior angles of the terminal 
segment of the abdomen, with their points turned outwards ; a small 
triangular plate is situate at the base of these which it partially covers, 
and within the cavity appears the apex of a second .triangular piece, 
which is probably the margin of the dorsal portion of the segment; all 
these parts are clothed with long woolly hairs, which nearly fill the 
intermediate spaces : in the $ , the vulvar plates are not remarkable : 
the pectus is fiat; mesostethium broad, placing a considerable interval 
between the insertions of the anterior and tho intermediate feet; on 
each side of the metastethium close to its anterior margin and near tho 
intermediate coxro is a small spine directed outwards and forwards, 
these appear to be pei'foratcd on their posterior surface, at about half 
their length and are evidently formed by the produced margins of tho 
odoriferous apertures : legs moderate, slender, the posterior pair long¬ 
est; tarsi 3-jointed, 1 and 3 about equal, tho second minute (Dallas). 
Distinguished from Urostylis, Westw., by its stout antennae of which 
tho first joint is riot much longer than the head. 

331. Urochela quadripunctata, Dallas. 

UrocJiela ^-punctaiaf Dallas, Trans. Ent. Soc. (n. s.) i, p. 3, t. 2, f. 1 (1850) : 
Walker, Cat. Het., ii, p. 410 (1867); Stal, En. Horn. v. p. 115 (1876). 

Body elongate-ovate, above ferruginous grey, finely and thickly 
pnnetured : pronotum narrowly margined with yellow and with a narrow, 
impnnetate, longitudinal line on the disc, of the same colour; a small 
black spot on the lateral margin, near the lateral angle: Hoatellum with 
a narrow longitudinal yellow line, continuous with that of the pronotum, 
the lateral margins yellowish : the basal third of the outer margin of the 
hemelytra and a small line in the yellow basal portion, a spot on the 
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disc, and another at the middte of the apical margin, blnck ; membrane 
pale brown, with the veins paler. Connexivum banded with yellow and 
black; abdomen beneath smooth, impunctate, yellow; a spot on each side 
of each segment within the stigmata, and another on the lateral margin, 
black; head beneath, pectus and rostrum, testaceous; the apex of the 
latter, pitchy: legs dusky testaceous, femora punctured with pale 
brown : antennae with the basal joint dusky testaceous, second black, 
pale at the base, 3-4 joints black, basal portion of the latter, yellowish 
white {Dallas), Long, 9 milk Type. 

Reported from Bhutan, Sikkim; very common on Observatory 
Hill, Darjiling, at the end of the rains (mihi), and at Mungphu. 

332. Urochela guttulata, StM. 

Urochela guttulata, Stal, En. Hem., v, p. 115 (1876). 

2 . Palely grey-flavescent, above more densely and more distinctly, 
beneath more remotely and more finely, punctured fuscous; antennse 
blackish ; first joint altogether or only towards the base, 4-5 joints 
towards the base, greyisli-flavescent; a line on the pronotum and scutel- 
lura, more or less distinct, levigate, anterior scars inwardly blackish : 
homelytra with a small fuscous spot on the disc and at the middle of the 
apical margin, sometimes absent: membrane fuscous with small rounded 
pallid spots, hero and there confluent; lateral streak on the pectus and 
lateral spots arranged in longitudinal rows, black (Sid?)- Long, 12; 
broad, 5.i mill. 

Like IT, quadripunctata^ Dallas, but larger, antennin shorter and 
more slender, lateral margins of pronotum dilated, before the middle 
obtusely roundly-amplified and obsolctcly sub-serrate, slightly sinuated 
in the middle, the levigate line on the pronotum and scutellum much 
less distinct, sometimes partly evanescent; membrane sprinkled with 
pallid dots ; pectus very distinctly streaked with black. 

Reported from Darjiling, Mungphu (mihi), 

333. Urochela pilosa, StSl. 

Urochela pilosaj St&l, Eu. Hem., v, p. 116 (1870). 

d*. Palely grcyish-flavescent, pilose: pronotum, scutellum, heme- 
lytra and prostefchiura somewhat strongly punctured black, the former 
further adorned with fine subferruginous dots : 2-5 joints of anteniieo 
black;.4-5 jaiuts flavescent at the base: lateral limbus of pronotum 
and bemelytra also dorsum of abdomen, weakly ferruginous: mem¬ 
brane fuscous-vinaceous: two spots on the hemelytra, a band on the 
segments of the couucxivum, aud the circuit of the spii*acula, block; 
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sides of Tenter, punctnlate. The c? has the genital segment retuse; 
sides emitting a process turning upwards, acuminate at the tip, some¬ 
what longer than broad at the base. Long, 10^ ; broad, 41 mill. 

Distinguished from the preceding by being somewhat broader, 
dorsal punctuation stronger, without the ventral spots arranged in rows 
or the levigate line on the pronotum and scutellum ; lateral margins of 
pronotum anteriorly obtusely rounded, prominent, not sinuated in the 
middle, (StM). 

Reported from Darjiling. 

334. Urochela bimaculata, Dallas. 

XJroc.hela bimaculatay Dallas, List Horn., i, p. 313 (1851'; Walker, Oat., Het., ii, 
p. 410 (1807); SiU Ln. Hem., v, p, IIC (1876), 

9 . Head, pronotum and scutellum brownish grey, thickly and 
finely punctured with black : head with two black streaks on the vor¬ 
tex : pronotum with the lateral mai*gins considerably waved : coriuui 
whitish, finely punctured with brown and with numerous scattered 
coarse black punctures ; the middle of the disc with a lai’gc brown sj)ot, 
membrane semitmnsparent, brownish : margins of tho abdomen dark 
brown, with a yellow line on each of tho sutures : body beneath fulvous : 
abdomen with tho disc shining, faintly wrinkled transversely and 
i‘ather sparingly punctured with black; tho sides somewhat opaque, 
thickly and finely punctured with black ; the stigmata and two rows of 
spots on each side of the abdomen black : pectus rather thickly and 
finely punctured on the sides, witli the sternum nearly impunctato: 
femora testaceous, very thickly covci*ed with fine black or brown points; 
tibiflo brownish at the apex ; tarsi with tho apical joint brown : rostrum 
testaceous, with the tip i^itchy ; aiitcuno9 with the basal joint grey¬ 
ish-testaceous, thickly covered witli very minute black points; 2—3 
joints black; 4—5 black, with the base yellow {Dallas), Long, 13—14 
mill. 

Reported from N, India. 

335. UiiocHELA OHSCURA, Dallas. 

Vrochela ohscura, Dallas, List Horn., i, p. 314 (1851); Walker, Cat. ii, 
p. 410 (1867); StM, Eu, Hem., v, p. 116 (1876). 

d*. 9 . Above brown, somewhat obscure, densely and finely punc¬ 
tured; head impunctate, black, with a spot on each side within the eyes, a 
spot on the middle of the vertex, and tho apices of the juga, brown : lateral 
margins of the pronotum waved, narrowly edged with yellow : scutellum 
rather Qparsely punctured with black,^ with the basal angles yellowish; 

6 



42 E. T. Atkinson—JTofes on Jndi<m Rhynohota. [No. 1, 

the apex with an indistinct reddish longitudinal ridge: hemelytra 
clouded with blackish; membrane brown, opaque; margins of the 
abdomen black, with a yellow line on each of the sutures: body beneath 
reddish: abdomen impunctate, minutely transversely rugose, with the 
stigmata black : pectus finely punctured with black on the sides ; pectus 
impunctate, black: logs brownish; femora with brown dots: rostrum 
brownish testaceous, with the tips pitchy ; antennm with the basal joint 
pitchy brown, paler at tlio base ; 2—4 joints, black ; fifth joint orange, 
tip black : anal plate, in t?, is entire, convex, and encloses a second plate, 
within and above which the sexual organs are visible (Dallas). Long, 
101—12 mill. 

Reported from India. 

3.36. UnocHTCLA discrepans, Walker. 

Vrochela discrepans^ Walkor, Oat. llet., ii, p. 411 (18G7). 

Tawny, elongate-elliptical, thinly pnnefeured, a little paler beneath ; 
punctures bi'own or black : head with a black spot on the hind border; 
tylus conical, extending much beyond the jnga ; rostrum extending nearly 
to the hind border of the third ventral segment; tip black ; antennaa 
black, more than half the length of the body; first joint extending much 
beyond the front of the head ; second as long as the first ; third about 
half the length of the second ; fourth a little shorter than the second ; 
fifth reddish, piceous towards the tip, a little shorter than the fourth : 
pronotum with four incomplete and irregular black stripes,and with 
black, slightly reflexed sides; scutellum with two broad black stripes, 
and with a black dot on each fore angle: pectus and under side of 
abdomen with four rows of black points: hemelytra with two black 
dots, one on the disc and one on the middle of the outer border: mem¬ 
brane lurid cinereous. Distinguished from TJ. himaculata by the tylus 
being more prominent, and the first joint of the antennee being more 
slender (Walker). Long, 121—13 mill. 

Reported from India. 

337. Urochela PULcnRA, Distant, 

Vrochela pulchraj Diet., Trans. Enfc. Soc., p. 356, 1.12, f. 8 (1887). 

Body above ochraceous, shaded, and punctured brownish : head 
and pronotum brownish, margins of pronotum, olivaceous; antennso 
brownish, second joint longer than the first: scutellum olivaceous, with 
scattered, coarse, brown punctures, with some mottled markings and a 
spot in each basal angle of the same colour: corium olivaceous, with 
large, irregular, coarse, brown punctures on inner area; clavu| brown- 
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ish; membrane brownish, apex paler: body beneath brownish, laterally 
spoited oohraoeous; connexivum ochracoous, spotted black: legs och- 
raoeous, femora speckled brownish: apex of rostrum pitchy {DisL). 
Long, 15 mill. 

Reported from Sikkim (Rangbi, mild). 

338'. Urochela ferruginea, Distant. 

Urochela ferruifineai Oist., Trans. Ent. Soo., p. 356 (1887). 

Body above brownish ocliraceous, very ^thickly and darkly punctate : 
eyes and two median linos on head, fuscous; antenna) fuscous, 1-2 
joints subequal in length, third very short: pronotum with a median 
longitudinal line and the margins, narrowly lutcous: scutellum with a 
median longitudinal lino, a linear spot at tho basal angles, the apex and 
the margin, narrowly luteous : corium with tho margins narrowly, and 
some longitudinal discal linos luteous : membrane fuscous : connoxivum 
fuscous, with lineate ochiyiccons spots: body beneath brownish och- 
raceous, tinged with fuscous, and with fuscous .lateral spots, connexi¬ 
vum as above : legs brownish ochracoous, apices of the tibiae and the 
tarsi fuscous (List.). Long, 12 mill. 

Reported from Assam, 

Genus IJROSTTiiis, Westwood. 

Pt. Hope, Oat. Ilem., i, p. (1837): Dallas, List Hem., i, p. 313 (1851) ; SUI, 
En. Hem., v, p. 117 (1876). 

Antennae very long and slender, basal joint nearly as long as 
tho head and pronotum taken together: rostrum and pronotum as in 
Tlrolahida, Westw. : body less elongated : ocelli present: membrane with 
seven longitudinal veins : abdomen, in d*, simple, not armed with a for¬ 
ceps ; in 2 , terminated by a true, corneous, curved, recurved stylus, 
bifid at the apex. 

339. Urostylis vunctigbra, Westwood. 

Vrostylis punefij/era, Westwood, Hope, Cat. Hem. i, p. 45 (1837); Dallas, List 
Hem. i, p. 315 (1851); Walker Cat., Hot., ii, p. 411 (1867); St»I, Eu. Horn., v, p. 
IIG (1876) ; Distant, A. M. N. 11., (5 s.) iii, p. 45 (1879). 

Rufescent-luteous, punctured, above more or less tinted virescent; 
pronotum with two somewhat largo black spots in the middle towards the 
anterior margin (sometimes absent); henielytra with a somewhat large 
black spot in the middle of the corium : antennro fuscous, base of tho 
fourth joint, luteous: body beneath and feet concolorous (Weslw.). 
Body long, 10| mill. 

Reported from Bengal, Ifepal, common in Sikkim (raihi), Calcutta* 
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340. Urostyhs gracilis, Dallas. 

Vrosti/lh gracilis^ Dallas, List Horn., i, p. 315 (1851) j Walker, Cat. Hem., ii, 
p. 411 (1867) ; Stal, En. Hem., v, p. 116 (1876) ; Distant, A, M. N. H., (5 a.) iii, p. 45 
(1879). 

d*. Head impunctate, orange : eyes black : pronotum, scutellum 
and hemelytra green, rather thickly and finely punctured : membrane 
semitransparent, brownish: body beneath yellow, legs fulvous; tibiee 
pale; tarsi brownish: rostrum testac,eous, with the tip black: antennse, 
very long and slender; basal joint orange ; second greenish 5 3—5 joints 
brownish, the two latter with the base greenish-white (Balias)* Long, 
10 ^ mill. 

Reported from N. India, Sikkim (mihi). 

341. Urosttlis pallida, Dallas. 

JJrostylis 'palUdaj Dallas, List Uem., i, p. 315 (1851); Walker, Cat, Hot., ii. 
p, 411 (1867) ; Stal, En. Hem., v, p. 117 (1876). 

$ . Above pale greenish yellow; head brownish : pronotum finely 
punctured with brown, with the lateral margins waved: scutellum 
more strongly punctured with brown than the thorax : coriaceous por¬ 
tion of the hemelytra thickly and finely punctured, with the inner and 
outer portions of the apical mai’gin black, the median portion yellow: 
membrane transparent whitish, with a black spot in the inner basal 
angle: body beneath orange : abdomen with the disc smooth and shin¬ 
ing, the sides reddish and faintly wrinkled : legs testaceous ; femora 
covered with brown points, which, towards the apex, form a short line 
on each side: rostrum yellow with the tip black : antennse with the 
basal joint testaceous; the remainder pale brown (Balias), Long, 
13|—14 mill. 

Reported from N. India, Sikkim (mihi), 

342. Urosttlis notulata, Dallas. 

Vrostylia noMafa, Dallas, Trans., Ent. Soc., ( 11 . s.), ii, p. 16 (1852): SUl, En. 
Hem., V, p. 117 (1870). 

$ . Ovate, pale testaceous: head rather small, triangular, broader 
than long; impunctate, faintly wrinkled, with a small oblique pit on each 
side within the eyes ; the apex of the lobes and the whole underside of 
the head, pale yellow; eyes dark brown, ocelli reddish; antenniferous 
tubercles, brown: anteniuo clothed with very small whitish hairs; 
the basal joint testaceous, becoming dusky towards the apex and covered 
with very minute brown punctures ; 2—4 joints brown, the last rather 
paler; rostrum pale yellow with the extreme tip black: pronotum 
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broader than long, trapezoidal, with the anterior angles rounded ofE; 
pale testaceous, rather thickly punctured with brown, with an abbrevia¬ 
ted longitudinal red line on the middle of the anterior portion; the 
disc with a faint transverse furrow or impression before the middle ; 
the portion between this furrow and the anterior margin elevated; 
beneath testaceous, finely punctured with brown, and with a pale reddish 
patch within each antero-lateral angle: scutellum testaceous, rather 
thickly punctured with brown: meso- and meta-notum beneath, pale 
fulvous, smooth, impunctate, with a large dull, pale-brown patch on 
each side. Legs clothed with fine whitisli hairs; femora yellow-testa¬ 
ceous, covered with fine brown points; tibico and tarsi dusky; claws 
brown: corium testaceous, thickly and rather finely punctured; the 
punctures pale brown, the apical margin brown, with the median por¬ 
tion yellow : membrane transparent, colourless, with a dark brown spot 
on the inner basal angle: wings semitransparent, bi’ownisli :* abdomen 
above bright red, shining, very finely wrinkled transversely, with a 
blackish line on each side within the margins: the margins brownish 
testaceous, edged with brown: abdomen beneath with the disc palo 
fulvous, flat, shining, finely wrinkled transversely, covered with very 
minute brown points; the sides red; the margins testaceous {DaUas)^ 
Long, 12|—13| mill. 

Reported from N. India. 

343. Urostylts fumioata, Walker. 

Urosfylia futnigata, 'Walker, Cat. Ilot, ii, p. 413 (1867): var., Distant, Scion, 
Res., 2nd Yarkand Miss., p. 7 (1879). 

Testaceous, fusiform, very finely punctured: head very small: 
rostrum extending to half the space between the first coxro and the 
intermediate pair, apex black: antennro nearly as long as the body, 
first joint almost as long as the pronotura, second much longer than 
the first, third piceous, a little more than half the length of the second, 
4-5 piceous, pale testaceous towards the base, fourth a little shorter 
than the second, fifth much shorter than the fourth: pronotum with 
a very slight transverse impression ; sides very slightly reflexed, abdo¬ 
men, with large apical appendages ; the upper segment lanceolate, armed 
beneath with two spines: membrane brownish cinereous (^Walker), 
Long, 9| mill. 

Reported from Silhat, Murroo (Marri). 

^ 844. Ueositlis philoidfs, Walker. 

Urostylia philoide$t Walker, Cat, Hot., ii, p. 413 (1867). 

Testaceous-green, fusiform, very finely punctured, testaceous beneath: 
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head small: rostrum extending almost to the intermediate coxce, apex 
black: antenneo a little longer than the body ; first joint a little longer 
than the pronotum, second as long as the first; third black, about half 
the length of the second, fourth blackish, pale testaceous at the base, a 
little longer than the second: pronotum with a very slight transverse 
impression, sides hardly reflexed: scutellum ochraceous towards the tip 
and with an ochraceous callus on each side at the base; abdomen, in 
the cf, with very large apical appendages; two long, stout, slightly 
ascending spines, above which there are two small spines : hemelytra 
pale green; membrane lurid-cinereous. Distinguished from the preced¬ 
ing by the longer and more slender basal joint of the antennee and by 
the protuberances on the scutellum ( Walker) , Long, 7^ mill. 

Reported from Burma. 

345. UiiosTTLis LoroiDES, Walker. 

Urostylis lopoideSj Walker, Cat. Het., ii, p. 414 (\1867), 

Testaceous, elongate-elliptical, minutely punctured; punctures 
brown: head small: rostrum extending to half the space between the 
first coxa) and the intermediate pair : antennee pubescent, as long as the 
body ; first joint rather stout, as long as the pronotum, second black, 
testaceous at the base, as long as the first; third black, about half the 
length of the second ; fourth black, whitish for nearly half the length 
from the base ; shorter than the second ; fifth whitish, black towards 
the tip, shorter than the fourth : pronotum with a pale testacequs longi¬ 
tudinal line and with a slight transverse impression, pale testaceous and 
slightly reflexed on each side and along the fore border ; an elongated 
black point in front pf each hind angle : scutellum with a pale testaceous 
lino: legs moderately long and slender : hemelytra with four small 
bi'own spots, first and second costal; first near the base, second at a little 
before the middle, tliii'd on the disc ; fourth on the middle of the outer 
border; membrane Ijirid-cinereous {Wallcer'). Long, 8^-—9^ mill 

Reported from India. 

346. Urostylis nigromarginalis, Reuter. 

Urostylis nigromarginalisy Reuter, Berlin. Ent. Zcitsclir., xxv, p. 85 (1881). 

2 . Testaceous, above erectly pallid pilose : pronotum, scutellum, 
and corium externally sparingly punctured with large impressed fer¬ 
ruginous dots; scutellum with a subtriangular, fuscese^t spot towards 
the base, a little more densely punctured ; corium internally and towards 
the apex very finely and obsoletely concolorously punctured, impressed 
at the claval suture with a row of minute dots, clavus also at the 
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Bontellary margin with a row of strongly impressed dots, lateral margin 
of corinra itself thinly black: membrane hyaline-white, interior and 
basal margins also excurrent streak on apex of membrane, fuscous. 
Long, 12^ mill. 

Eostrum reaching somewhat the middle of the mesosternum: 
antenna) Joiiger than the body, rufous-testaceous, two first joints with 
long pallid exserted hairs placed close together, third briefly pilose, last 
sub-glabrous, first joint subequal in length to pronotum and half the 
head taken together, second joint almost one-third longer than first and 
a little over 2 | time longer than third, the third twice shorter than 
fourth, basal lialves of fourth and fifth, pallid ; tho fifth shorter than 
the fourth: anterior lateral margins of pronotum ocliraceous, finely 
serrulate, with long pale hairs, slightly reflexed in the middle: pros¬ 
ternum without a median ridge ($) : mesosternum longitudinally 
obsoletely subsulcate at tho base, equally convex on the disc: feet 
pallid-pilose, apices of tho tibia? and tarsi, ferruginous: sixth ventral 
segment, in Q , about two-thirds longer than preceding, apical margin 
very slightly rounded ; dorsal genital lobes seen from above triangular, 
very slightly rounded on the exterior margin, interior broadly distant 
with margin subsinuated, impressed on the disc, inward in tho form of an 
arch, red; seen from beneath, elongate, with the apex acutely rounded, 
interior margin carinate, ventral lobes turning upwards (Reuter), 

Eeported from Darjiling. 

Genus UuOLAniDA, Westwood, 

Pt., Hope, Cat. Hem., i, p. 45 (1837); Dallas, List Hem., i. p. 313 (1851); 
Trans. Ent. Soc. (n. s.J ii, p. IG (1852): Stal, Eu. Horn., v, p. Il7 (1876). Includes 
VrostyliSf p4., Westwood, 1., c., p. 45 (1837): Calliprepes, Wliifco, M. N, H., (n. s.) iii, 
p. 543 (1839) ; Trans. Ent. Soc. iii, p. 93 (1842) i—Tt/phlocortHj Horr. SohafiE., Wanz. 
Ins. V, p. 79 (1839); ix, p. 175 (1850). 

Body elongate-ovate, slender, sides parallel, pronotum as broad as 
the abdomen, posterior angles not prominent: head small, clypous 
short: ocelli wanting: rostrum hardly reaching, or oxtciidiiig beyond, 
the intermediate coxa): antennso, in the c5', very long, slender, longer than 
the- body, 1-2-4-5 joints of equal length, tho third joint sliortor. 
anionnte in the 5 shorter: hemelytra elongate; membrane with twelve 
very indistinct longitudinal veins : feet elongate, slender: abdomen, in 
d', terminated by two styli bearing a forceps and with a shorter inter¬ 
mediate spine in tho ? , terminated by a curved, corneous, recurved 
appendage produced almost to half the length of the abdomen or not 
produced. Type, IT. tenera, Westw. 
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347. XJrolabida Gratii, White. 

% 

CalliprepcH Qrayiij White, Mag. N, H., iii, p. 543 (1839); Trans, Ent. Soo., iii, 
p. 93 (1841—43). 

Urolahida Qrayii, Dallas, List Hem., i, p. 316 (1851) j Trans. Ent, Soo. (n. s.) 
ii, p. 16 (1851) j Walker, Cat, Het., ii, p, 415 (1867) j Stal, En, Hem., y, p, 117 
(1876). 

Viresceut-luteous: pronotum with two posterior triangular dorsal 
spots, and soutellum with two basal spots, rod: membrane with an obscure 
basal line, coriaceous part .with a greon transverse line at the apex, 
oblong-elliptical: head small, with a distinct neck, in front slightly 
trilobed: antennco placed on the upper side of the head on a slightly 
projecting lobe, in front of the eyes which are very prominent; first 
joint not so long as the head and pronotum, ciliated, cylindrical, rather 
thickest at the tip : a depression between the eyes which narrows and 
is continued to the back part of the head, the narrowest part being 
impressed on the sides, no ocelli: rostrum (Short, not reaching far bey¬ 
ond the first pair of legs, apparently 3-jointed, second joint longer 
than first and third : pronotum semicircular, not so broad as the heme- 
lytra, somewhat truncated behind, in front cmarginate and margined 
as arc also the slightly sinuated distinctly ciliated sides : scutellum as 
long as head and pronotum together, pointed : hemelytra largo, reaching 
beyond the abdomen; tho membrano with seven veins, the two interior 
veins almost united at tlie base, the two exterior united at the apex r 
legs slender, hairy; tarsi 3-joiuted, first joint as long as the second 
and third together, claws furnished with pulvilli: abdomen flal above, 
slightly convex below, margined {White). Distinguished by the geni¬ 
talia in the 9 being of the ordinary form and not produced into large 
forceps-like process. Long, 14| ; breadth of pronotum, 5f mMl. 

Reported from Nepal. 

348. Urolabida iiistrionica, Westwood, 

Urostylis histrionicaf Wesfcwood, Hope, Cat. Horn., i, p. 46 (1837) j Walker Cat. 
Het. ii. p. 411 (1867). 

Tijphlocoris semicireularisy Herr. Sohaff., Wanz. Ins., v, p. 79, f. 525 (1839). 

Urolahida semicirculariSy Walker, I, c. p. 414. 

Urolahida hitit^'ionica, Stal, En. Hem., y, p. 117 (1876). 

Rufescent luteous, punctured; pronotum' and hemelytra tinted 
vii'escent; pronotum posteriorly with a testaceous semicircle running 
through the scutellum to its apex, sides of pronotum testaceous ; a black 
spot at the apex of the corium in the middle ; antennsa fuscous, varied 
with fulvous; body beneath concolorous, feet paler {Westwood), Body, 
long, 10^ mill. 
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WftllcGr (I, £ supra) describes this speoios as 17. scniiaircularisi 
thus :—Oohraoeousj^fusiforu^v^ery finely punctured : 'head small; ros¬ 
trum^ extending Q^arly, the intermediate cozee; autenuea blackish, 
Blender, nearly the Idpgth of the body, first joint reddish, as long as tho 
pronotum, second a little longer than the first, remainder successively 
decreasing in length, fifth joint reddish at the base: pronotum 'with 
three bright green patches, one in the middle and one on each side of 
the hind border; sides slightly refloxed ; abdomen and posterior legs, 
ferruginous: fore legs greenish testaceous; tibiro black and slightly 
dilated at the tips ; tarsi black at tho base : hemelytra with two p^o 
green streaks, and with a deeper green costal streak ; an irregular black 
mark along the outer side; membrane slightly ochraceous; wings 
pellucid. A variety has the antennm pale green, joints with blackish 
tips, first entirely blackish; legs pale greenish testaceous. Distinguished 
from hinotata^ chiefly in the length of tho antennoe. Long, 10| mill. 

Reported from India, Sikkim (mild), Calcutta. 

349. Urolabida tenera, Westwood. 

Urolabida tenera^ Westwood, Hope, Cat. Hem., i, p. 45 (1887); Dallas, List Hem , 
i, p. 316 (1851); Walker, Oat. Hot, ii, p. 414 (1807); Sfcal, En. Horn, v, p. 117 
(1876). 

Palely luteous, punctured; pronotum and hemelytra, virescent- 
luteous ; pronotum posteriorly Culvescent; body beneath, antennoe and 
feet pallid {Westwood). Long, 140—17> mill. 

Reported from India. 

• 350. Urolabida uniloba, Stil. 

Urolabida unilohaf StM, En. Uom, v, p. 117 (1876). 

<?. Closely allied to U. tenera, Westwood, but smaller, antennm 
shorter, less slender, first joint as long as tho pronotum, extremity of 
the base of the second joint, all tho third joint and apical part of the 
two apical joints, black: genital segment without a lateral process, 
median process much shorter, gradually narrowed, abruptly recurved 
from the base, depressed, above with a transverse tubercle almost in tlie 
middle, apex bilobed {Stdl)^ J h^’oad, 4| mill. 

Reported from Darjiling. 

351. Urolabida binotata, Walker. 

Urolabida hinotata, Walker, Cat. Hot. ii, p- 415 (1867). 

Greenish^ testaceous, fusiform, very finely punctured : head small: 

7 
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rostrum extending a little beyond the first coxes, apex black : antennas 
slender, a little longer than the body, first joint as long as the pronotum, 
second as long as the first, 3-5 joints black towards the tips, 3 shorter 
than 4, the fourth shorter than 3, fifth shorter thap 4: pronotum trans¬ 
versely impressed in front; sides slightly reflexed: abdomen with two 
apical laminee: hemelytra with a black longitudinal streak extending 
from the disc to the outer border of the corium : membrane pellucid 
(Walkei*), Long, 10^ mill. 

Reported from Silhat. ^ 

352. UflOLABiDA CHENNELLi, Distant. 

Vrolahida chennellit Diet., Trans. Ent. Soc. p. 356 (1887). 

Body above reddish ochraceous, marked with black and luteous : 
head with the median and anterior portions luteous, the eyes fuscous ; 
first joint of antennee reddish ochraceous pronotum with a blackish, 
discal, semicircular line, between which and the base the colour is paler 
and thickly punctured with fuscous; on the anterior disc are two 
levigate, luteous spots; scutellum luteous with three black basal spots, 
one median and one at each angle, a large round, roddish-oohracoous 
spot divided by a median longitudinal luteous line, and the apical area, 
distinctly punctured fuscous: corium with the inner claval and the 
apical margins, black, these black lines outwardly and broadly margined 
luteous, the costal margin of the same colour : membrane pale hyaline ; 
body beneath and legs luteous, apices of the femora beneath, and apices 
of the tarsi and rostrum, blackish (DiW.). Long, 15 mill. 

Reported from Hills (Assam). 

353. UuOLAniDA KHAsiANA, Distant. 

Vrolahida hhasianaj Dist., Trans. Eut. Soc. p. 357 (1887). 

Above luteous with reddish-ochraceous markings, a small black 
spot at each lateral pronotal angle, and two black spots on the apical 
margin of the corium: head with some reddish ochraceous markings 
behind the eyes Avlnch are blackish; 1-2 joints of the antennro, oohraco- 
ous: anterior and lateral margins of the pronotum and transverse bands 
on disc, also lateral margins of the scutellum and the corium, reddish 
ochraceous: lateral, claval and apical margins of corium luteous, last 
with two distinct black spots : membrane pale hyaline : body beneath 
and legs, luteous : apex of rostrum, a spot on apices of femora beneath, 
and apices of tarsi, black {Bist.). Long, 14 mill. 

Reported from N, Khasiya Hills (Assam). 
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G-enus Eubhynchiocoris, Beuter. 

Berlin Ent. Zeifcsohr. zxv*, p. 84 (1881). 

Body oblong, parallel, somewhat flattish ; head horizontal, equal 
in length to breadth with eyes ; juga acuminate, almost twice shorter 
than olypeus, the latter dilated towards the apex, porrect, genre subacu- 
minate at the apex, the superior margin more strongly rounded and a 
very little longer than the juga, bucculre twice shorter than the head, 
laminately dilated towards the apex, wory* low at the base: rostrum 
long, slender, reaching almost tlio apex of the fourth ventral segment, 
first joint extending beyond the buoculre, second a little less than twice 
longer than the first, third about one-half shorter than second and as long 
as the fourth joint: first joint of the antennre as long as the head, second 
almost ono-third longer than the first, third twice shorter than second, the 
prosternum obtusely carinate in the middle, and the mososternum at the 
base {Ueuter). • 

354. Eubiiynchioooris srARsipuNCTAius, Reuter. 

Eurhynchiocofis sparsipmctatiia, Kcator, Berlin Eat. Zoitschr., xxv, p. 85(1881). 

S, Ferruginous-fuscous, opaque; pronotum somewhat margined 
at the base by a transversely impressed line, disc obsoletely rugose, 
irregularly sparingly sprinkled with rather largo, impressed, black dots, 
here and there, however, irregularly formed into black spots : anterior 
lateral margin very slightly sinuate in the middle, black, testaceous at 
the basal angles: soutellura with the basal angles, two patches on the 
disc, and a spot before the apex, black; towards the base, finely and 
sparingly, towards the apex, strongly and densely, punctured black: 
clavus with a row of dots here and there abrupt at the scutellary margin; 
corium with a row of impressed dots at the claval suture and some large 
black dots close to this suture aud many other's situate in the exterior 
area, disc almost impunctate in the middle, several irregular spots on 
the exterior margin, median spot on the corium and another at the mid¬ 
dle qf the apical margin, fuscous : membrane fuscous with 6—7 paler 
veins : pectus with four black-fuscous marginal dots on each side, first in 
the middle of the side of tho prostetliiurn, second in basal angle of 
mesostethinm, and two last on the motastethium ; dorsum of abdomen 
red, oonuexivam testaceous, segments broadly banded black in tho 
middle, spiraoula on the venter placed amid black dots, sides of segments 
hero with a median point and more internally a small streak on the 
basal margin, black (Eonter), Long, II mill. 

Beportod from Silbat. 
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Sub-fam. T£&sabatomii¥A, -St&l. 

Hem. Afrio., i, p. 83, 233 (1864); En, Hem., i, p. 60 (1870)E<2eMi<Jae, pt., 
Dallas, List Hem. i, p. 316 (1851). 

(a) as in sub-fam. Pentatomina (Jour. As. Soc, Ben. pt. II, p, 129^ 

1887). 

(5.) Spiracula of tlio basal yontral segment not bidden by the 
posterior part of the metastetliium, sides of the basal segment scarcely 
shoi'ter than those of the second segment. 

St&l makes the following sub-divisions of the Asiatic species :— 

Tarsi 3-jointed : anteunne 4-3oiated, second joint shorter than the 
two apical taken together; apical margin of corium straight or some¬ 
what rounded : membrane at the base with several areolas emitting 
longitudinal veins ; hamus usually distinct; primary and subtended 
veins entirely distant: segments of abdomen single, ' 

I. Metastornum much elevated and freely produced forwards: 
Bcutellum distinctly produced behind the frena, produced part triangu¬ 
lar or spoon-shaped : thorax more or less produced hindwards at base 
in the middle before the scutclluni :—Div. Tessaratomaria. 

II, Metasternum simple or elevated, never freely produced for¬ 
wards : scutellum equilateral, narrowly and slightly produced at the 
apex behind the frena, rounded or truncated at the apex : thorax not 
produced posteriorly :—Div. Eusthenaria. 

The other divisions are Oncomeraria chiefly from Australia; Pri- 
oyiotjaslraria and Cyclogastraria from Africa. 

Div. Tessauatomarta. 

Genus Emuolostebna, Stil. 

En. Hem. i, p. 66 (1870). 

Allied to Tessaratovia Serv., differs in having the head more apute, 
perpendicular; eyes larger, ocelli nearer the eyes: lateral angles of 
pronotum cornuted, anterior lateral margins not flattened out, and apical 
part of scutellum broader. Body large,, obovate; head perpendicular, 
small, triangular, narrow at apex, subacute ; lateral margins somewhat 
straight, juga much longer than the short tylus and contiguous before it; 
bucculee much elevated ; eyes large, transverse; ocelli very close to the 
eyes : antennee short, somewhat slender, first joint on a level with the 
apex of the head, second joint a little longer than the third, and some¬ 
what shorter than the foui'th: pronotum much declined before the middle, 
posteriorly amplified and produced hindwards, lateral angles produced 
outward in a depressed horn, anterior lateral margins somewhat straight, 
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obtuse towards the anterior margin, not flattened out, posterior lateral 
margins sinuate : scutellum somewhat equilateral, apical part behind the 
frena broad, somewhat equilateral, slightly concave: apical margin of oo- 
rium straight, rounded towards the exterior apical angle: bamus present: 
prostethium farrowed, the margins of the furrow somewhat amplified': 
mesostethium with a rather high ridge, prominulous between the first 
pair of coxae : metastethium elevated, produced anteriorly in a process 
which is gradually compressly narrowed, gradually increasing in height 
forwards, roundly truncated at the apex, and abbreviated between the 
first pair of coxse, very obtusely sinuated at the base : apical angles of 
the abdominal segments, acute, prominulous : feet short, rather stout: 
femora bispinose beneath at the apex: tibim furrowed above (67dZ). 

356. Embolostebna taurus, Westwood. • 

Tessaratoma tauruftf Westw., Hope, Cat. Hem., i, p. 27 (1837). 

Tessaratoma cornutaj Dallas, List Hem. i, p. 342 (1851) ; Walker, Cat. Hot., iii, 
p.462 (1868). 

Black, very thinly punctured: corium more castanoous : apex of 
scutellum luteous : sides of pronotum produced on both sides in a very 
large, obtuse horn : body beneath fuscous-luteous; feet short; femora 
bispinose at the apex ( Westw.) . Long, 26-27 mill. 

Above chestnut-brown: pronotum anteriorly thickly rngosely punc¬ 
tured, disc moderately punctured and faintly wrinkled transversely: 
lateral angles produced into broad, blunt horns, convex above and con¬ 
cave beneath; posterior margin much produced over the base of the 
scutellum of which the apex is broad, golden-yellow : membrane brassy 
black: body beneath tawny, abdomen opaque with the median ridge 
and the lateral margins shining, faintly wrinkled: pectus thickly 
clothed with a fine golden pubescence, with the sutures deep dark 
brown, logs castaneous ; rostrum deep castanoous with the apex black : 
autenncB pitchy (T. cornuta, Dallas). Long, 20h ; exp. hum. 22 mill. 

Reported from Malacca, Ligor, Borneo, China. 

Genus Tessaratoma, St, Farg. & Serv. 

Eno. Mcth„ X, p. 690 (1825): Am. and Sorv., Hist. Nat. Ins. H^m., p. 164 (1843) : 
Dallas, JList Horn., i, p. 340 (1851); Walker, Cat. Het., iii, p. 469 (1868) : St&l, Horn. 
Afrio., i, p. 229 (1864) j En. Hem,, i, p. 68 (1870). 

Head somewhat small, triangular, rounded at the apex, flat; the 
juga longer than the tylus, 'and anteriorly contiguous; antenniferous 
tubercles very slightly prominulous, unarmed; bucculss rather elevated: 
ocelli near the eyes : antennes ^r-jointed, short, somewhat stout: rostrum 
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short, reaching somewhat the middle of the mesostemnm, first joint 
posteriorly extending somewhat beyond the bucculee ; pronotnm rather 
produced posteriorly over the base of the scutellum which is somewhat 
produced at the apex, hardly covering the interior basal angle of the 
mpmbrane; frena extended to a distance beyond the middle of the 
scutellum: the apical margin of the corium rounded towards the ex¬ 
terior apical angle : membrane with several areolas at the base, emitting 
longitudinal veins: prostethium anteriorly slightly dilated, sinuated 
behind the eyes, canaliculate in the middle : mesostethium with a 
robust ridge, furrowed behind the middle : metastethium much eleva¬ 
ted, somewhat sinuated posteriorly, produced to a distance anteriorly, 
the produced part compressly narrowed forwards, extended to the 
first pair of coxae, touching the mesosternal ridge: second ventral 
segment elevated in the middle in an obtuse tubercle, and touchintr 

' o 

the base of the metastethium: feet robust, femora usually spinose 
beneath at the apex; tibise furrowed above; *tarsi 3-jointed {Stdl)^ 

356. Tessaratoma NianiPES, Dallas. 

Tessaratoma mgfWpes, Dallas, List Hem., i, p. 341 (1851); Walker, Cut. Hot., hi, 
p. 401 (1808): StM, Ofvers. K. V.-A. Forh., p. 642 (1870J ; En. Hem., i, p. 07 
(1870). 

Tessaratoma javanica^ var. ni<jripeSj Veil., Faun. Ent. Ind. Neorl. p. 26 (1868). 

9 , Colour and form of T. paptllosay Drury: head with the mar¬ 
gins narrowly edged black: lateral margins of pronotum rounded, 
broadly refiexed : apex of scutellum broad and rounded, hollowed above 
and black: abdomen above black, somewhat shining, finely wrinkled 
transversely, margins dai’k brown ; beneath dull red, somewiiat opaque, 
very thickly covered with minute confluent punctures, with the median 
ridge, the lateral margins and an irregular interrupted band on each 
side of each segment deep pitchy brown : pectus spotted black ; sternal 
ridge deep chocolate brown: legs, rostrum and anteniije, black (or 
deep brown), the last long and slender (Dallas), Long, 32-33 mill. 

Reported from Java, Philippines, Sikkim (mihi), 

357. Tessauatoma malaya, Stal. 

Tessaratoma malaya^ Stal, En. Hem., i, p. 67 (1870): Distant, A. M, N. H. (6 s.), 
hi, p, 45 (1879). 

9. Ochraceous: anteniiee, extreme margin of head, rostrum, 
at least half of the apical part of the scutellum behind the frena, spots 
on the pectus at the coxro, and a large tj-ansverse lateral spot, also the 
feet, black or fuscous-piceous : dorsum of abdomen subsanguineous: 
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wings fulvescent. DifEers from 7. javanica, Thunb., in its larger size, and 
especially in having the metastethial process gradually higher forwards, 
freely prominulous anteriorly, not quiescent on the sternum, flattened 
lateral part of pronotum much and gradually rounded, entirely some¬ 
what reflexed: anal valvules, in $, as in T. Javanica {Stdl), Long, 
35; broad, 19 mill. 

Reported from Malacca, Ligor, Assam, Sikkim (mihi), 

358. Tessabatoma javanica, Thunborg, 

OimesB javanicm, Thunberg, Nov. Ins. Spec., ii, p. 146 (1783): Gmelin, ed. 
Syst. Nat., i (4), p. 2168 (1788) : Stoll, Punaises, p. 0, 1.1, f. 2, and larva, t. 38, f 271 
(1788). 

Tesaaratoma javana, Bnrm., Handb. Ent., ii (i), p. 350 (1835). 

Tessarafoma proxiwa, Wostw., Hope, Cat. Rem., i, p. 27(1837): Walker, Cat, 
He£.,iii, p. 462 (1868). 

Teaaaj'atomsL papilloaaf Blanchard, Hist. Ins. Hem., p 112, t. 6, f. 2 (1840). 

Teaaaratoma angiUariSf Dohfn, Stettin Ent. Zeit., xxiv, p. 349(1863); Walker 
1. c., iii, p. 462 (1868). 

Var. a,—Tessaratoma consperaUj Stal, Trans. Ent. Soc., (3. s.) i, p 695 (1863) : 
Ent Hem., i, p, 67 (1870) : Walkor, 1. c., p. 402 (186S) ; includes shctica^ Do Tlaan. 

Var. 6 .—Tessaratoma timorensis, Vollon., 1. o , p. 26, t. 3, f. 4 (1868): Walker, I, 
c., p. 464 (1868). 

Teaaaratoma Javanica, Am. and Serv., Hist. Nat. Tns. Hem, p. 16 (1843): 
Dallas, 1. c., p. 340 (1851) : Voll., Fatiue Ent. VArch. Ind. Neerl., iii, p. 25, t. 3, f. 4b 
(1868): Walkor, 1. o., 1, p. 461-2 (1868): StAl, Bn. Hem., i, p. 67 (1870). 

Varies in coloration from almost ferruginous to light olive brown. 
In T, Javanica, the anal segment, in d", is truncate at the apex, and tho 
apical angles are rounded: in T.'papillosa, tho anal segment, in d*, is 
sinuate at the apex and the apical angles acute. In the latter, tho 
lateral anal valvules, in the ? , are more distinctly sinuate at the apex 
and less obliquely than in the former; tlio interior apical angle, too, is 
acute and tooth-shaped. Thunborg describes this species as :—glabrous, 
luteous,anas obtuse, antennoe and feet ferruginous.* Stoll describes it:— 
antennse 4-jointed, black; eyes prominent, distinct: margins of pronotum 
produced forwards, body red-brown with a pectoral spine: feet black. 
When alive entire body beneath covered with a white powdery substance, 
above of the colour of Russian leather or hazel, anterior margin of tho 
head weakly emarginate between the lobes: eyes and ocelli yellowish or 
glaucous: auteuuee blackish-violet, pilose: lateral margins of pronotum 
sometimes dilated so far as to form a quadrant: apex of scutellum often 
brown: beneath, entire body, or some patches on the pectus, sternal and 
abdominal ridges and the margin of tho abdornsi^ of a deep blackish 
brown, or the entire lower surface of that colour: feet black*brownish or 
violet {VolL), Tho ? is smaller, sides of thorax rounded, a little 
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dilated towards the posterior angles; antennea and"^feet fascous, f>edy 
. beneath and abdomen above more carneous: anus formed, of a single 
quadrate lobe (T. proximal WeStw.). Long, 26 miH. The length ap¬ 
parently varies from 25 to 35 mill, 

Var. a: —T. cowspersa, StSl, Testaceous-flavescent, rather dense¬ 
ly punctured, above remotely aud minutely sprinkled fuscous: pro- 
notum riigosely punctured at the anterior lateral margins which are 
obtusely roundly subangulated in the middle: metastornal ridge some¬ 
what reaching the first cox^: femora bispinose beneath <it the apex 
{Stdl). Long, 25; broad, 14 mill. Celebes, Java, Arakan (mihi). In 
the Arakanese specimen, the entire scutcllum is black. Vollenhoven. 
makes the apex of the scutellum and the antennre black ; body beneath 
hardly more obscure: pectus with some transverse brown patches: feet 
obscure brovvn-red. 

Var. h : — T, timorensis, Veil.: small; pronotum not dilated, colour 
hazel, anterior and lateral margins finely ,rugo8e: antennoa and feet 
obscure, almost black. Timor, Sibsagar (Assam). 

Reported from E. Archipelago, Malacca, Sikkim, Assam (mihi.). 

35D. Tessaratoma papillosa, Drury. 

Cimex papillosusy Drury, 111. Nat. Hist., i, p. 96, t. 43, f. 2 (1770) : Wolff, lo. 
Cim., i, p. 12, t. 2, f. 12 (1800) : China. 

Cimex chinensU, Thunb., Nov. Ins. Spec., h, p. 45, t. 2, f. 69 (1783) : Walker, 
Cat. Hot., in, p. 461 (1868) : China. 

Cimex sinensisy Gmelin, ed. Syst. Nat., i (4), p. 2168 (1788): Japan, China. 

Tesharatoma chinensisy Gnerin, R^gne An., Toxte, Ins. iii, p. 315 (1829-44) : Dallas, 
List, Hem., i, p. 340 (1851) ; Walker, 1. c., p. 461 (1868): China. 

Tesiiaratoma 8on7ieratii, St. Farg. and Sorv., Eno. Meth., x, p. 590(1825) : Guerin, 
1, c., Icon., t. 66, f. 4 (1833) : India. 

Larva, Tessaratoma ossa-cruenia, Gray, Griffith, An. King., xv, p. 239, fc. 46,. 
f. 1 (1832). 

Tessaratoma papillosay Hahn, Wanz. Ins. ii, p. 123, t. 67, f. 204 (1834): Am. and 
• Serv., Hist. Nat. Ins. H4m., p. 16 (1843): Walker, 1. c., p, 461 (1868): St&l, En, 
Hem., i, p. 68 (1870). 

Head small, yellowish-olive, eyes of the same colour: antennee 
blaick: pronotum yellow-olive, elevated above the level of the head, 
sides rather projecting at the ligature of the wings : scutellum triangu¬ 
lar, terminating in a point near the middle of the abdomen, upper part 
. of. it lying beneath the pronotum: hemelytra opaque, yellow-olive; 
membrane almost transparent; wings yellow-brown: abdomen above 
dark red, beneath clay-colour, serrulate on the sides, or with a tooth on 
each segment: anus terminates in two angular points, with a small 
spine or cornicle on each side : pectus pale clay colour, having- a Wack 
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tpot directly tindef the fore-legs und another on each side of the inter¬ 
mediate ps^; alt the legs brovrn-yellow; rostrum brown {Dr^ry}. 
Long, about 25-26 tnill. 

Flavescent, anus 4-toothed, sternum porrect {Omdin^ 1. o.). 

9, Above entirely testaceous : beneath with head and pronotnm a 
little lighter an^ abdomen a little ferruginous ; lateral margius of prono- 
tum almost round, posterior margin tiunoate, almost straight: sternal 
process widened, not extending beyond the base of anterior coxee: abdo¬ 
men dentate^on the sides, last segment with four small angles, the two 
interior formed^by an emargination: all femora beneath with two short 
spines, placed side by side, a little before the tip {T, sonneratii^ Serv.). 
Long, 25-26 mill. Serville observes that he had a specimen of the d* in 
which there was no olivaceous colour, posterior margin of the pronotnm 
yellow, tip of scutellum alone brown: antennsa and feet brown ferru¬ 
ginous. Probably this i belongs to the preceding species. Stdl ob¬ 
serves that the lateral valuules, in the 9 , are distinctly sinuated at the 
apex and less obliquely so than in T, javanica, tho interior apical angle 
is acute and dentiform. 

Reported from China, Java, India. The Indian Museum has 
specimens from Amoy, Assam, Calcutta, 

360. Tessaratoma (?) furcifbra, Walker. 

Te^saratoma furcifera. Walker, Oat Het ui, p 463 (1868). 

Testaceous: head, pronotum and scutellum thickly and very mi¬ 
nutely punctured: head obliquely and finely striated on each side, 
rostrum piceous ; autennoa black, second joint a little longer than the 
thiid: thorax with the sides piceous, forming two very much rounded 
angles, posterior angles rounded : scutellum slightly grooved towards 
the tip which has a black forked spot: pectus partly black, ridge ferru- 
ginous, reaching the fore coxbb : abdomen ferruginous, posterior angles 
of the apical segment, elongated, acute: legs ferruginous: hemelytra 
thickly and minutely punctured; membrane pale testaceous-oineredus. 
Thorax diveiging directly from the head less than in jxipillosdt sides 
of thorax almost angular {Walter)^ Long, 27|- mill. 

Reported from Siam. 

Genus SiPHNUS, Stil. 

Trans. Knt. Soo. (8 a.), h P- 597 (1863) ; En. Horn,, i, p. 68 (1870) : Walk., Oat. 
Het. iii, p. 467 (1868). 

Body ohovato: head rather large, obtusely triangular? antenna 
4-]Qinted: pronotum somewhat produced posteriorly, posterior lateral 
margins jilightly sinuate; scutellum triangular, narrow at the apex: 
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metastethium elevated, produced like a horn forwards: feet short, 
robust, unarmed. Allied to Tessaratomat head larger, pronotum not so 
produced posteriorly (S^aZ). 

361. SiPHNUS AtiCIDES, Stjl. 

s 

*Si>phnVf8 alcideSt Sttl, Trans. Ent. Soo., (3 8.) i, p. 697 (1863) j £n. Hem,, i,, p, 68 
(1870) ! Walker, Cat. Het. iii, p. 467 (1868). 

d*. Tellow-castaneous, shining, hemelytra more obscure: antennae 
obscurely subaeneous, apical joint weaker towards the apex: lateral mar¬ 
gins of pronotum and abdomen, also costal margin of hemelytra anterior¬ 
ly greenish-brassy : membrane fuscous: pronotum one-fifth shorter than 
breadth, sparingly, distinctly punctured, anterior margin somewhat 
sinuate in the middle, lateral margins slightly rounded behind the mid¬ 
dle, not reflexed, posterior mai'gin slightly rounded : scutellum sparingly, 
distinctly punctured: hemelytra finely, remotely punctured {Stdiy^ 
Long, 31; broad, 16^ mill. 

Reported from Cambodia. 

362, SiPHNUS HECTOR, St41. 

S%phnu8 hectoTf SfcM, Trans. Ent. Soo., (3 s.), i, p. 697 (1863); Bn. Hem., i, p. 68 
(1870): Walker, Cat. Het., iii, p. 467 (1868). 

d . Narrowly obovate, weakly castaneous, remotely obscurely punc¬ 
tured ; scutellum, antonnes and feet, fuscous-castaneous: apex of two 
apical joints of the antennro, apex of scutellum and basal part of femora, 
yellow-castaneous : hemelytra castaneous, veins sparingly sprinkled 
flavescent: membrane fuscous: anterior lateral margins of pronotum, 
margin of abdomen and irregular, transverse spots on venter, arranged 
in four rows, subceneous-fuscous. Narrower than the preceding, more 
densely and more distinctly punctured: pronotum one-third shorter 
than breadth, anterior lateral margins slightly incrassate, straight, 
anteriorly very slightly rounded, anterior margin slightly somewhat 
sinuate in the middle, basal margin somewhat straight {8tdl), 'Long, 
29; broad, 15 mill. 

Reported from Malacca. ^ 

363. SiPHNUS DiLATATus, Walker. 

8iphnu9 dilatati*8f Walker, Cat. Het., iii, p. 467 (1868). 

Tawny, elongate-oval: head finely and transversely striated : ros¬ 
trum extending nearly to the intermediate coxae; tip b&ck: p^notum 
and scutellum thinly and roughly punctured: pronotum with ja very 



1689* j £!• T, Aikipsoii -—on Indian lUiynohotft. 59 

slight transverse ridge near the fore-border and with a black marginal 
line extending on each side from the fore-border, to the bind angle 
which is rounded and prominent: scutellum darker than the pronotum, 
triangular, acute, abruptly attenuated and slightly furrowed'near its 
tip: pectus testaoeoufe; sternal ridge lanceolate, extending to the first 
00X89, its posterior extremity concave, contiguous to the broad, round, 
ventral spine, abdomen blackish; beneath piceous, very thickly and finely 
punctured, its middle part longitudinally and very minutely striated; 
hind angles of the apical segment elongated, acute, not extending so far 
as the appendages, which are acute: legs piceous; femora tawny at the 
base; hemelytra piceous^ thickly and minutely punctured: wings black 
(Walker), Long, 38| mill, 

Reported from Siam. 

Genus Htpencha, Am. and Serv. 

Hist. Nat. Ins. liem., p. 160(1843): SUl, En. Hem, i, p. 68 (1870). 

Head rather pointed: antennee a little longer than in the genus 
Tessaratoma, with the joints proportionately more slender and not short, 
stout and incrassate: rostrum not reaching the insertion of the inter¬ 
mediate feet: pronotum transverse, the posterior angles prominent, 
though rather rounded ; the posterior margin slightly rounded and sinu- 
ated, not extending over the base of the scutollum: sternal ridge ex¬ 
tended in a point which becomes lower at the insertion of the inter¬ 
mediate feet and advances in the form of n recurved hook, compressed 
and obtuse, beyond the first pair of feet: scutellum not reaching the 
middle of the abdomen, its tip canaliculate or spoon-shaped: abdomen 
oval, not or only very slightly enlarged on each side : feet as in Tessara- 
toma but the internal or posterior spine at the end of the intermediate 
and last femora is notably more robust than the external or anterior 
spine : there are apparently no spines at the tip of the first femora : 
the other characters as in Tessaratotna {Am. and Serv), 

364. Htpencha luctcosa, StSl. 

/ucfwoea, StM, Trans. Ent. Soc., (3 a.) i, p. 696 (1863); St&l, En. Hem. 

i, p. 69 (1870). 

Tessaratoma luctuosa, Walker, Cat. Hot., iii, p. 463 (1868). 

d*. Obovate, subeeneous black; above sparingly, distinctly, on 
hemelytra more finely, punctulate; beneath, densely and finely rugu- 
losely punctured: apical joint of antennae (except the base), head be¬ 
neath and meso- and meta-stethium yellow-testaceous : lateral angles of 
pronotum hardly prominent. Allied to II. apicahSf St Faig, but 
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narrower, lateral angles of pronotnm rounded, bardly prominent out¬ 
wards and in no sense forwards : margins of abdomen immaculate: last 
femora beneath near the apex armed with two spines (8tdl), Long, 28; 
broad, 15 mill. 

Reported from Burma. 

865. Htpbncha apicalis, St. Fargean & Serville, 

Tessaratoma apicalis, St. Farg^. and Serv., Euo. M4th. x, p., 691 : Bnrm., Handb. 
Ent., ii (i), p. 361 (1836): Yoll., Faune Ent. I’Arch. Ind. Ne^rl., iii, p. 26 (1868) ; 
Walker, Cat. Het., iii, p. 462 (186^). 

Var .—Hypencha reriki, EUear,, Nat. Tijdsolir. Ned. Ind., xxxiy, p. 160, f. 30 
(1862); Walker, 1. o., p. 462 (1868). 

Tessaratoma picea^ Dallas, List Hetn., i, p. 341 (1851). 

Hypeneha apiealia, Am. & Sery., Hist. Nat. Ins. H4m',, p. 166 (1843) ; Sial, En. 
Hem., i, p. ^8 (1870). 

5, Deep pitchy brown, shining: last joint of antennee ferruginous, 
black at the base: membrane bronzed; tildes of pronotum dilated, 
rounded, its posterior margin very little advanced over the scutellum, of 
which the apex is spathulate; sternal ridge elongate, rising at its an¬ 
terior part and extending beyond the base of the first pair of coxse: ab¬ 
domen a little denticulate on the margin, by reason of the posterior 
angles of the upper segments extending beyond those which follow: 
last segment with four, almost spiiiose, angles, the two interior formed 
by one emargination: all the femora with two spines beneath placed 
side by side a little before the apex, those of the first pair very short 
those of the last pair long, like the posterior spine of the middle pair 
(Serv»). Long, 33-34 mill. 

Var. $ . Shining-black or piceous, with very numerous, small, 
brassy-green impressed punctures on the pronotum and scutellum: 
hemelytra violaceous black, varied with purple and cserulean: anterior 
angle of the pronotum unidentato: abdomen attenuated hindwards, 
with the margin serrated, posterior teeth longer, curved and arcuate: 
the posterior angle of the scutellum fuscous-brunneous, with a foveofa, 
containing an intumescence : antennae black, apex of the last joint 
oohraceous-brunneous: feet piceous : beneath fuscous-black; sternum, 
neck and face ochraceous {H. reriki, Ellenr.). Long, 28—29 mill. 

Reported from Java, Sumatm, Boimeo. 

366. Htpencha ophthalmioa, StSl. 

Hypeneha ophthalmica, St&l, Trans. Ent. Soo., (3 s. ) i, p. 696 (1863); En. Hem. 
i,p. 69 (1870). 

Tessaratoma ophthalmica, Walker, Oat. Het., iii, p. 463 (1868). 

5 , Distinctly punctured, obscurely ferruginous, tinted subcupreons; 
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b6neath with feet, apex of soutellani and mai^^al spots on abdomen^ 
sordid testaoeons-fiavoBoeut: tibice above margined blaok: eyes large: 
lateral angles of pronotum somewhat prominent, anterior lateral margins 
somewhat straight; last femora beneath with two spines at the apex 
(S^Z). Long, 24; broad, 12 mill. 

Reported ffbm Ligor, Malacca. 

% 

Genus Ptgoplitys, Dallas. 

List Hem., i, p. 838 (1851): Walker, Cat. Het.,* i, p. 469 (1868) j Stil, En. Hem., i, 
p. 69 (1870). 

Head not broader than long, somewhat pointed in front, scarcely 
emarginate with the lateral margins plane: antennoe 4-jointed, rather 
stoat, basal joint not reaching the apex of the head, second joint longer 
■ than the third, fourth about equal to the second: rostrum 4-jointod, 
reaching the middle of the ^space between the anterior and intermediate 
coxes, second joint longest; basal joint very thick, about as long as the 
fourth, fourth longer than the third : pronotum with the lateral angles 
produced into broad flat processes, or strong, pointed spines; the pos¬ 
terior margin produced in a semicircle over the base of the scutellum: 
pectus with a very strong ridge, attached to the metastethium, where it 
is somewhat pentagonal, deeply emarginate posteriorly for the reception 
of the ventral spine, produced anteriorly in a long fi’ee spine, reaching 
far forwards and considerably depressed at its apex ; mosostethium with 
a distinct canal in which the apex of the rostrum reposes: scutellum 
somewhat obtuse at the apex, distinctly channelled; abdomen oblong, 
nearly as broad at the apex as at the base, projecting far beyond the 
hemelytra on each side, with the posterior angles of the apical segment 
produced; Vulvar plates very broad; basal plates received in a semicir¬ 
cular emargination in the middle of the apical sigment of the abdomen ; 
lateral plates transverse, with their apices acute and with a strong tooth 
in the middle of their posterior margins; median plates united, forming 
a single, somewhat quadrate piece, widened behind, with two strong 
spines on its posterior margin and its lateral angles rather acute ; there 
are thus eight teeth in the space between the posterior angles of the 
abdomen; legs moderate; femoiu unarmed; tarsi 3-jointed (^Dallas), 

367. Pygoplatys acutus, Dallas. 

Pygoptatya ctcutuB, Dallas, List Hem., i, p. 340 (1861); Walker, Oat. Het., iii, p. 
460 (1868) ; St51, En. Hem., i, p. 69 (1870). 

Pygoplatya roaeua, Voll., Faun. Ent. TAroh, Ind. N6er., iii, p. 24, note, (1868). 

9. Above pale brown, thickly and rather strongly punctured : pro- 
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notum with a long, stout, fM^uts spine on eaob side: margins of abdomen 
with a brassy-green spot on each segmez^t; body beneath and legs some¬ 
what fulvous; sternal ridge bright fulvous; antennes pitchy brown 
{Dallas), Long, 17|; breadth of shoulders, 16} mill. 

Above rosy, except the base of the head and the anterior inclined 
part of the pronotum which like the body beneath are luteous: posterior 
part of pronotum punctured black; lateral horns rather long, turning a 
little forwards, rounded at the apex, (P. roseusy VolL). Long, 18 mill. 

Reported from Malacca, ^Burma. 

368. Ptooplatys minax, Vollenhoven, 

Pygoplatya minaw, Veil, Faune Ent. VArch. Ind. Neerl., iii, p. 23, t. 3, f. 3 
(1868). 

9. Above obscurely fulvous, beneath, luteous-ochraceous: head 
reddish oohraceous; eyes glaucous, ocelli yellow placed on small, black, 
cuneiform spots : antennsa of a deeper red, pronotum very broad; lateral 
angles in the form of horns, rather broad at the base, recurved, diminish¬ 
ing in size towards the tip which is obliquely truncated, their colour 
is of a deeper red than the disc, marked with small black impressed 
punctures, the rest of the pronotum is indistinctly punctured, except the 
transverse part near the anterior margin, posterior margin yellowish: 
Bcutellum lightly sprinkled with impressed dots, apex channelled: corium 
very finely punctured, disc paler; membrane hyaline, colourless: the 
portion of the abdomen extending beyond the hemelytra is broad, slightly 
purplish red; the angles of the segments are denticulate and touch almost 
a submarginal black band: feet and tibiee with a reddish tinge {VolL), 
Long, 19 mill. 

Reported from Borneo : Indian Museum has a specimen from Johore. 
Possibly P. ralandtiy Voll. (1. c.), is only a variety. 

Genus Amissus, St^l. 

Trans. Bnt. Soc., (3 s ) i, p. 695 (1863): En, Horn, i, p. 70 (1870). 

Body, large, oval: head subelongate; jugavery long, contiguous be¬ 
fore the tylus; bucculea much elevated: ocelli remote from the eyes: 
antennro 4-jointed: posterior margin of pronotum roundly produced in 
the middle above the base of the scutellum, which is itself produced at 
the apex: apical margin of corium straight, apical angle rounded; 
membrane furnished at the base with many areolas, emitting longitudinal 
veins: mesostethium elevated, anteriorly somewhat produced and cleft; 
metastetbium slightly elevated, posteriorly very broadly sinuate^ se- 
. opu4 ventral segment slightly elevated and produced at the base in the 
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middle : feet somewhat short) femora lu^med with two spines beneath at 
the apex : last pair of tibieo about equal in length to the femora: 1-2 
joints of tarsi equally long: allied to Eypehoha, Am. & Serv. but 
siructure of head and of sterna different {Btdl), 

369. Amissus atlas, St&l. 

Amissm atlas^ StM, Trans. Ent. Soo., (3 a.) i, p. B96 (1863); Walker, Cat, Het., 
iii, p. 460 (1868); St&l, En, Hem., i, p. 70 (1870). 

9. Fuscous-castaneous: narrow lim*bu8 and posterior part of 
pronotam, apex of scutellum, hemelytra, coxso, trochanters and margin 
of abdomen, weakly castaneous: antennss, veins of hemelytra and the 
tarsi sub-castaneous-yellow: apical angles of abdominal segments, 
black: prbnotum robustly cornuted: head with the sides subparallel, 
and slightly sinuate in the middle, subtruncate at the apex, more than 
twice longer than the breadth; second joint of antennre somewhat 
longer than the third, but shorter than the apical: pronotum remotely 
distinctly punctured, posteriorly somewhat smoother, lateral angles 
obliquely produced forwards in long, depressed, slightly arcuate horns ; 
anterior lateral margins crenulated: scutellum remotely, distinctly, 
punctured, smooth at the apex : hemelytra densely punctured, veins 
smooth : beneath densely alutaceous (S^dZ). Long, 41; broad, 19 mill. 

Reported from Singapore, Tenasserim. 

Div. Eusthbnabia (p. 52). 

Genus Eusthenes, Laporte, 

Ess. Hem. p. 64 (L832); Am. A Serv., Hist. Hat. Ins. H^m., p. 167 (1848); 
Dallas, List Hem., i, p. 342 (1850); Walker, Cat. Hot., iii, p. 467 (1868): St&l, Hem. 
Afrio., i, p. 225 (1864) ; En, Horn., i, p. 71, 230 (1870). 

Head almost squarely truncate at the tip : antennee rather long; 
pronotum transverse, lateral mai'gins defined, posterior angles prominent 
but rounded, posterior margin not extending itself over the scutellum : 
sternal ridgo not prolonged beyond the intermediate pair of feet and 
consisting only of a kind of plate placed between those and the last pair, 
straightly truncate posteriorly, and rounded anteriorly, narrower in the 
d* : scutellum not reaching the middle of the abdomen, its tip ending in 
a small, almost square and spoon-shaped, prolongation t four vulvar pieces 
in 9» square at their tip; aaal plate, in cf, not near so broad as in 
TessantoTMt t feet very robust, first pair rather small, intermediate • 
longer \ posterior femora much longer and stouter than the intermediate, 
especially in the <?“, with a strong hook-like spine at the base ; all the 
femora with two weak spines towards their tips, those of the first pair hard** * 
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Ij visible e posterior tibies, in cf, strong, curved inside at their base; tarsi 
strong and large, second joint almost as large as the third (Am,^ Serv.^, 
a. First pair of femora'beneath near the apex unarmed or furnished 
on both sides with a small spinule: intermediate femora beneath, near the 
apex, with a moderate or small distinct spine: mesostethial ridge 
or wrinkle depressed, often broadly and distinctly furrowed, posteriorly 
broader, convex and more elevated ; metastethium anteriorly narrowed, 
not however compressed, touching the elevated base of the mesostethial 
ridge, posteriorly not or but very slightly indexed: second ventral seg¬ 
ment more or less elevated in the middle, usually touching the base of 
the metastethium. 

h. Feet obscurely piceous or piceoua-black; wings usually obscurely 
fuscous and slightly tinged violaceous. 

c. Tarsi and feet concolorous j spiracula cinctured flavescent. E» 
rohustus, St. Farg , and E, scutellaris, Herr. Schad. 

cc. Tarsi pale castaneous or yellow-castaneous; wings somewhat 
violaceous-fuscous. 

E. herculeSf St^; E. cupreus, Westwood, E, eurytus, Dist, 

. 66. Feet, a great part of the first joint of the antennae and the apex 
of the scutellum, weakly castaneous: last pair of femora sometimes 
fuscous-castaneous. 

E^ polyphemuSy Stal. 

aa. Fourth joint of the antennae, yellow-testaceous at the base : 
wings and dorsum of the abdomen black-violaceous: first pair pf femora 
beneath near the apex, with a somewhat robust spine on the anterior 
side, with a very minute spinule or unarmed, on the posterior side : mid¬ 
dle femora near the apex with a rather large spine on both sides: 
metastethium anteriorly and posteriorly gradually compressly narrowed: 
second ventral segment not elevated in the middle, not higher than the 
first segment: apical angles of the abdominal segments not so pro- 
minulouB as in the preceding. 
savuSf Stil. 

370. Eusthexes robustus, St. Fargeau & Serville. 

Teesaratoma rohueta, St. Farg. & Serv., Enc. Meth. x, p. 691 (1826). 

Onccmeris ro6iwiw», Blanchard, Hist. Ins. p. 142 (1840). 

Eiiathenes elephas, Dohrn, Stettin Ent. Zeit., xxiv, p. 851 (1863)} Walker, Oat. 
Het., ui, p. 468 (1868). 

Evsthenes rohuatu»t Am. & Serv., Hist. Nat. Ins. Hem., p, 167 (1843): l)alla8, 
List Hem., i, p. 842 (1861) : Walker, Cat. Het., 1. o. p. 468 (1868) : VollenhoveUi 
Fanne Ent. VAroh. lndo-N4er., iii, p. 27 (1868): StS^l, En. Hem., i, p. 71, 230 (1870) : 
Distant, A. H. N. H., (6 s.) iii, p. 46 (1879). 

Body broad, blackish-brown: antennas black; pronotum and 
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^cutellum covered with tiansTerse wrinklea which give it a leatbexy 
appearance: apex of soutelluizi and hemeljtra brown-ferruginons i sides 
of pronotum a little dilated, lateral margins dilated, rounded : abdomen 
dentate on the margins: anus emarginate : all the femora beneath with 
two spines, side by side, before the apex; posterior femora long, very 
stout, having a large, strong and very pointed spine towards their base ; 
tibi® very arcuate, especially at the base (Serv,). The anal plate in the 
d is short and almost straightly truncate at the tip; in the 9 , the anal 
plate is bilobed, and also the pronotuna is rnore deeply wrinkled, and the 
ventral grooves are neither so long nor so deep. 

Pronotum distinctly broader than the base of the hemelytra, anterior 
lateral margins somewhat dilated, distinctly rounded behind the middle, 
lateral angles distinctly prominent, obtuse; apical part of scutellnm 
produced behind the frena, somewhat broadish, subquadrate, obtusely 
rounded at the apex, flavescent-castanoous : mesostethial wrinkle or 
ridge posteriorly convexly^ elevated: the metastethium not pallescent, 
at least ia 9, narrowed somewhat forwards before the middle, behind 
the middle, first narrowed somewhat hiudwards, then furnished with 
parallel sides, truncated at the base, broader at the base than at the 
apex : second ventral segment elevated in the middle and touching the 
metastethium: venter marked obliquely behind the spiracula with a 
small yellow-castaneous spot: last tibioe in d, curved; in 9, straight, 
narrowly furrowed beneath from the base, hardly beyond the middle; 
last tau'si with the first joint at the apex and second at the base yellow- 
castai|eous : wings obscurely subviolaoeous-fuscous : dorsum of abdomen 
opaque (S^dZ). Long, 36-46 mill. 

Reported ffom Java, India, Sibsagar (Assam), 

371, Eusthenes scutelearis, Herrich Schiiffer. 

Tesseratoma sctUellariSf Horr. Schdff , Wanz. lua. iv, p. 81, t. 133, f. 410 (1830) : 
Walker, Oat, Hot., iii, p. 463 (1808). 

£!u$thenes minor, VolL, Faun. Ent. I’Arch Tndo-Neor., iii, p. 29 (1868). 

Husthenes scutellaris, Sfcil, En. Hem., i, p. 71) 231 (1870); Distant, A, M. N. Ha 
(6 B.) iii, p. 45 (1879). 

Dark castaneous-brown: head, Bcutellum, abdomen, antennoa and feet 
darker, apex of the fourth joint of tho antenn® ferruginous: above spar- 
ingly punctured : pronotum and scutellnm transversely rugose ; apex of 
scutellum narrow, produced : last femora incrassate, having near the 
base inwards, a very long , somewhat curved tooth and before the apex 
two teeth: last tibi® stout, arcuate (Herr. Schdff), cf, beneath usually 
of a very ^obscure brown with a violet tinge, and the 9 8* brown*red. 

StSl remarks that this species differs from E. rohustus, Serv., in its smaller 

9 
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size, pronotum not so broad, anterior lateral margins somewhat straight, 
or very slightly rounded, apex of scutellum narrower, longer, behind 
the middle, gradually narrowed, angulated at the apex, mesostethial 
ridge posteriorly broader and more tumid, metastethinm pallescent, 
apparently shorter and broader, abdomen especially behind the middle 
narrower, posterior angles of sixth segment more acute and produced to 
a greater distance, anal lobes longer and narrower, last pair of feet a 
little shorter, last pair of femora not reaching sixth ventral segment, 
first joint of last tarsi shorter, its apex, also base of second joint conco- 
lorous, which, however, varies much : wings paler, palely sub-fuscous 
ochraceous; dorsum of abdomen subviolaceous-shining. Long, 25-27 
mill. 

Reported from Java, Sumatm, India, Khasiya Hills (Assam, mihi), 

«• 

372. Eusthenes Hercules, StSl. 

Eusthenes Hercules^ St&l, En. Hem. i, p. 231 (IS^b). ^ 

Above rufesent piceous; beneath piceous-flavescent; a narrow 
median band on the venter, fuscous, spiracula with a pale cincture ; 
scutellum and feet fuscous-piceous, last pair of feet more obscure ; tarsi 
flavescent-castaueous: dorsum of abdomen obscurely somewhat ferru¬ 
ginous, obsolctely punctulato: connexivum subviolaceous-black, basal 
spot on segments yellow-castancous : apex of scutellum castaneous. 

<5*. Anal segment amplified hind wards, broadly somewhat trun¬ 
cated at the apex, somewhat sinuated in the middle, posterior angles 
rounded at the extremity of the apex : apical angles of the sixth seg¬ 
ment of the abdomen not so produced, obtuse at tffe apex itself: 
metastethium equally narrowed forwards and landwards from the mid¬ 
dle, equally broad at the base and apex, posteriorly slightly inflexed: 
second ventral segment not elevated in the middle, not touching the 
metastethium, punctuation as in the other speices of the genus ; stature 
and form of pronotum like E, rohustus, Serv.; differs in having the 
pronotum not broader than the hemelytra, the mesostethial ridge poste¬ 
riorly very slightly elevated aud furrowed almost to the base, the colour 
of metastethium, of the lower side of the body and tarsi; also the first 
joint of the last pair of tarsi longer: last: tibiee in cJ, stout, hardly 
curved towards the base, beneath narrowly convex, almost third basal 
part broadly depressed, gradually narrowed (Stdl). Long, 39; breadth 
at base of hem. 20 mill. 

Reported from Silhat, Naga Hills (Assam). 
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873. Eusthbnes burttus, Distant. 

Busthenes eurytust Bist., Trans. Ent. Soc., p. 358 (1887). 

Allied to E. hercules, Stil, but smaller, the pronotum much less 
rounded at the antero-lateral margins, and the lateral angles even less 
produced than in that species: antennee entirely black, except the apical 
joint which is very nsCrrowly oohraceous at the apex: tarsi bright oohra- 
ceous Long, 36; exp. angl. pron. 16 mill. 

Reported from India. 

374. Eusthenes cupreus, Westwood. 

Teasaratoma cuprea, Westwood, Hope, Cat. Hem., i. p. 27 (1837). 

Eusthenea cupreua, Dallas, List Hem., i. p. 342 (1851); Walker, Oat. Het., !, 
p. 467 (1868): Stal, En. Horn., 1, p. 71,231 (1870); Distant, A. M. N. H., (6 a.) iii, 
p. 45 (1879). 

Castaneous, coppery or brassy, more or less shining; scutellum 
black: antennea as long as half the body, first joint very minute, 2-3 joints 
equal, fourth longer, extreme tip rufescent; posterior femora (c? ) long 
and much thickened, furnished with a long spine before the middle and 
with teeth towards the apex: pronotum and scutollum more or less deeply 
transversely furrowed: anal apparatus in cf, formed of two lobes; in 9 > 
quadrilobate (Westw.) Long, 27 mill. 

Reported from Nepal, Assam, Sikkim (mihi). N. India, Penang* 
Siam. 

StSl notes-* (En. Horn, i, p. 231) that in collections two species are 
confused, one (long, 24; breadth of hera. 12 millims) known by its 
smaller size, a little more shining, anterior part of pronotum and the 
hemelytra at base olivaceous, somewhat aanescent, antennae shorter, 
anterior lateral margins of the pronotum not reflexed, dorsum of ab¬ 
domen with a largo shining brassy-green disc. The other species is 
larger (long, 29—35; breadth of hem, 14^—17^ millims), less shining, 
pronotum anteriorly more obscure, but scarcely olivaceous or cenescont, 
antennae longer, extreme part of the anterior lateral margins of the 
pronotum very narrowly reflexed, dorsum, of abdomen without a brassy- 
green disc. The longer of these species is E. cupreus^ Westw., and the 
other is E, theaeiLs^ StSl. 

375. Eusthrnes friESSo.s, StSl. 

Eusthenea tkeaeuSf Stal, En. Hem., i, p. 231 (1870). 

Oharaoters as noted above under E. cupveuSf Westw# 
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376. Eusthenhs polyphbmus, St&I. 

Eiisthenes polyph&mus, Stal, Trans. Ent. Soo., (3 s.) i, p. 596 (1863) ; En. Hem., 1 
p. 72, 232 (1870) : Walker, Cat. Het, lii, p. 468 (1868). 

d*, $ . Above more or less obscurely ssnescent-castaneous; beneath" 
with feet, apex of scutellum, a great part of the first joint of the antennce 
and small dorsal marginal spots on the abdomen, yellow-castaneous: 
last pair of femora somewhat fuscous-castaneous. • In the $ , the me- 
tastelhium is posteriorly much broader than in the c?, in which the 
form of the metastethium is very like that of E. herculesy Stil, and also 
the form of .the second ventral and anal segments, but differs in having 
the mesostethial ridge more elevated and there without a furrow, the 
last pair of tibiro not so stout, and the lower flattened part longer, reach¬ 
ing the middle of the tibias. The last tibiee, in the S , are very slightly 
curved. Differs from B. robustus^ Serv., in having the anterior lateral 
margins of the pronotum, not, unless posteriorly, slightly rounded, 
lateral angles somewhat more prominulous,*the very large spine on last 
pair of femora and the last pair of tibiae moro curved: the last tibiae, in 
, are very slightly curved. Long, 33 ; broad, 17 mill. 

Reported from the Dokhau, N. India. 

377. Eusthenes s^vtjs, Stal. 

Busthenes sfpvws, Stal, Trans. Ent. Soc., (3 s.) i, p. 597 (1863) ; Walker, Cat. Het., 
iii, p. 468 (1863); Stal, En. i, p. 72, 232 (1870). 

(?,. 9. Olivaceous-black, slightly turning into ferruginous; be¬ 
neath with the base of the apical joint of tho antonnoe and the apex of 
the scutellum, yellow testaceous, here and there purpurascent and 
senescent. Smaller than B. rohustus^ Serv., and longer "than B, cupreus^ 
Westw., differs in having the antenni© a little stouter, also in the colour 
of the apical joint of the antennee and of the apex of the scutellum, es¬ 
pecially, in having the elevated part of the metastethium narrower pos¬ 
teriorly, and the large spine of the last pair of femora in the d placed 
nearer to the base ; the other spines on the last femora are fewer and 
^mailer than in B. rohustus : apical angles of sixth abdominal segment, in 
d, somewhat straight, hardly acute: anal segment in d posteriorly; 
broadly and obtusely sinuated, posterior angles obtusely rounded (iSidL) 
Long, 27-30; broad, 13 mill. 

Reported from N. China : Dekhan, Sikkim (mihi), 

378. Eusthenes antennatus, Distant. 

S'usthenes antennatus. Distant, Trans. Ent. Soo., p. 357 (1887). 

Head, pronotum and coxium purplish brown: legs oohraceons; 
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scntellnm very dark olivaeeoita with the apex castaneous: xuexnbrane 
shining brassy brown: basal and apical joints of the antennw ochraceous, 
the last with the apex blackish, 2—3 joints blackish, base of second 
joint very narrowly ochraceons: apical joint somewhat longest, 2 very 
slightly longer than 3: body beneath brownish-ochraceons, or, in some, 
castaneous: legs castaneona, tarsi very slightly pale : pronotnm finely, 
transversely striate; scutellum more coarsely striate; corium thickly 
and finely punctate : posterior femora with a long spine and a double 
row of short spines on apical half of the under surface, of which the two 
last are the longest. The elongate' form of the body and the colour of 
the antenuee distinguish this species which is variable: connexivum 
generally purplish brown, with a more or less distinct ochracoous spot 
at the base of the segments Long, 35-36; exp. angl, pron., 

12 mill. 

$ 

Reported from Khasiya Hills (Assam); Nepal. 

Genus EuROsrus, Dallas. 

List Hem., i, p. 342 (1851); Walker, Cat. Hot., hi, p. 468 (1868): StU, Hem. 
Afrio., i, p. 225 (1864); Ba. Horn., i, p. 72 (1876). 

Head longer than broad, narrowed in front, with the apex slightly 
emarginate: antennse 4-jointed, second joint longer than the third, 
fourth about equal to the second : rostrum 4-jointed, scarcely reach¬ 
ing the middle of the mesostethium, second joint longest, 3-4 nearly 
equal, shorter than the first; pronotnm with the lateral angles unarmed, 
posterior margin not produced : scutellum, short, not reaching tho middle 
of the abdomen; the apex small and rounded, somewhat spoon-shaped : 
abdomen unarmed at tho base: sternum without a ridge: legs stout; 
the four anterior femora with two spines beneath close to the apex, last 
pair much incrassated (d'), with a very long acute spine near the base, 
two shorter ones near the apex, and a double row of minute spines, or 
acute tubercles, running along the under surface (^Dallas'), 

379. Eurostus validus, Dallas. 

EurostuB validuBt Dallas, List Hem. i, p 343, t. 11, f. 2 (1861); Walker, Cat 
Het. iii, p. 468 (1868) : StM, En. Hem. i, p. 72 (1870). 

d , Elongate-ovate, deep chestnut, punctured : head finely rugose: 
pronotnm minutely punctured, faintly transversely rugose, with the an¬ 
terior and lateral margins, black: scutellum coarsely rugose, with the 
disc finely, the margins coarsely, punctured; with tho lateral margins 
and the tip blackish: corium rather paler than the rest of the surface, 
very thickly and minutely punctured: membrane brownish, semitrans- 
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parent: margins of abdomen black: the abdomen beneath, smooth and 
shining, impunctate, tinted with violet; stigmata yellowish: pectns 
violet-black, strongly wrinkled; prostethium castaneous with a violet* 
black, wrinkled patch ; sternum pale: legs pitchy castaneous, slightly 
shining, with numerous minute tubercles; tarsi paler: rostrum castane¬ 
ous, with the tip black: antennes black; apical joint bright orange, with 
the base black {Balias). Long, 30-81 mill. 

Reported from China, India (?). 


380. EuROsrus grossipbs, Dallas. 

^urostns grossipes^ Dallas, List Hem., i, p. 343 (1851): Walker, Cat. Het., iii, p, 
468 (1868): St&l, En. Hem., i, p. 72 (1870): Distant, A. M. N. H. (5 s.) iii, p. 45 
(1879). 

Head, pronotum and scutellum opaqup, pitchy, with a greenish 
tinge: pronotum faintly wrinkled transversely, with a leathery appear¬ 
ance ; lateral margins narrowly edged with brown: scutellum coarsely 
wrinkled, with the whole surface also finely wrinkled and sparingly 
punctured; the apex much hollowed, impunctate, dull orange: coria¬ 
ceous portion of the hemelytra deep pitchy brown, opaque; membrane, 
pale brown, opaque : margins of the abdomen of the same colour as the 
pronotum with a dull orauge band at the base of each segment: ab¬ 
domen beneath dull violet, opaque, with the lateral margins and the 
obtuse median ridge, pale fulvous brown: pectus dull violet, wrinkled, 
with the margins and the sternum brown; legs pale fulvous brdwn; 
posterior femora very stout: ro.strum brown: antenna3 with the basal 
joint brown, second black, extreme tip of fourth joint slightly ferruginous 
{Balias). Long, 35-36 mill. 

Reported from Assam, Sikkim (mihi). 


Genus Mattiphup, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 168 (1843): Dallas, List Hem., i, p. 344 (1851) ; 
Walker, Gat. Het., iii, p. 468 (1868); StM, Hem. Afrio. i, p 226 (1864); En. Hem., 
i, p. 72 (1870). 

Pronotum dilated laterally, transversely quadrate, anterior angles 
long, rather pointed, anterior margins slightly roundly emarginate : 
sternum with a rather narrow ridge, very distinct, situate between the 
intermediate and last pair of feet: abdomen not or scarcely extending 
beyond the hemelytra on each side: the other characters as in Pycanum 
{Am. ^ Serv.). 
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Hattifhits 1.ATICOLI.IS, Westwood. 

Susthenes laHcollia^ Westw., Hope, Oat. Hem., p. 27 (1837). Java. 

Mattiphua aarrenoii Am. A 8er7., Hist. Nat. Ins. H^m., p. 16A (1843). India. 

JfcUtipTius laHcoUiSf Dallas, List Horn., i, p. 844 (1851) ; Walker, Oat. Het., ill, p« 
488 (1868); St&l, En. Hem., i, p. 72 (1870). Malacca. 

Gastaneous, shining: pronotniti transverse, quadrate: scatellum 
castaneoua-black, extreme tip whitish; antennee blackish, apices of joints, 
white ; sides of abdomen, black, immaculate: body beneath, with feet, 
lateous ; abdomen shining brassy, sides with a row of transverse black 
lines {Westw,). Long, 27 milliins. 

Heported from Java, India, Malacca. 


381, Mattiphos oblonous, Dallas. 

Mattiphua ohlongusj Dallas, List Horn., i, p. 311 (1851): Walker, Cat’. Het., iii, p. 
468 (1868) : StAl, En. Hem., i, p. 76 (1870). 

cf, $, Above brillijfnt brassy green, generally becoming dull 
pitchy brown after death : pronotum transverse, quadrate, with the an¬ 
terior angles rather less than right angles, the anterior margin nearly 
straight, with a small median einargination for the reception of the 
head; the lateral margins also nearly straight, the posterior margin 
gently rounded ; the surface of the pronotum is faintly wrinkled trans¬ 
versely and minutely punctured: scatellum transversely wrinkled, and 
rather thickly and finely punctured : margins of the abdomen projecting 
beyond the hemelytra on each side, especially at the apex ; the posterior 
angles of the apical segment very prominent, acute, making the apex of 
the abdomen apparently truncated, and giving an oblong form to the 
whole body: body beneath golden yellow : legs pale fulvous brown : 
antennee darker, with the tip of the third and base of the fourth joints 
yellow or orange; the remainder of the fourth joint black (^Dalloi), 
Long, d* 25 ; $ , 27 mill. 

Reported from N. India. The Indian Museum has specimens from 
Assam. 


382. Mattiphcs .eruginosus, St§l, 

Mattiphua wruginoaua, StM, Trans. Ent. Soc., (3 s.) i, p. 600 (1863); En. Hem., i, 
p. 73 (1870): Walker, Cat. Het., iii, p. 469 (1868). 

d*. Oval, above brassy-green, punotulate; pronotum transversely 
slightly ,rugose, behind the middle and the hemelytra inwards, turning 
into ferruginous: beneath with feet, the extremity of the apex of the 
Scutellnm, apex of third and base of fourth joint of the antennee, also 
small marginal spots on the abdomen, testaceous-flavosoent: pectus and 
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venter shining golden purplish: femora unarmed. Stature of Pycanum 
ruhensy Fabr., nearest to if. reflexusy Dallas, from the Philippines, dia» 
tincfc in having the lateral margins of the pronotum straight from the 
apex beyond the middle, thence obtusely roundly ungulate, anltiennse 
stouter, and marking otherwise (SfdJ). Long, 21; broad, 11 mill. 

Reported from Ceylon. 

Genus Asiarcha, St&l. 

Bn, Hem., i, p. 73 (1870). , 

Body oval: head somewhat short, equally long and broad between the 
eyes; juga contiguous, rounded at the apex, lateral margins straight: 
ocelli scarcely twice as far from the eyes as from each other: rostrum 
reaching the intermediate coxro; second joint of the antennse longer 
than the third: sides of pronotum dilated : abdomen gradually slightly 
narrowed landwards, apical angles of segments acute, a little prominul- 
ous, angles of sixtlj segment altogether prominulous hind wards, in cf, 
acute: prostethium furrowed: mesostethiiim with a longitudinal fur¬ 
rowed ridge or wrinkle : metastetliium elevated, anteriorly and pos¬ 
teriorly, narrowed, higher than the base of the mesostethium: first 
ventral segment elevated in the middle in a tubercle, touching the base 
of the metastethium: feet moderate, femora beneath with two rows of 
very minute teeth, last pair armed inwards near the apex with a largish 
spine: last tibisa somewhat straight, as long as the femora. Near 
MattiphuSy Am, & Serv., differs in having the head shorter, more ob¬ 
tuse, the structure of the sterna, the angles of the last abdominal seg¬ 
ment in d* acute, produced, and the first ventral segment elevated in the 
middle (Stdl). 


383. Asiaucha niqridorsis, Stal. 

MatHphus nigridorsisy St&l, Trans. Ent. Soc., (3 s.) i, p. GOO (1863): Walker, Cat 
Ret., iii, p. 409 (1868). 

Asiarcha nigridorsis^ StAl, En. Hem., i, p. 73 (1870). 

cf, $. Above black, obsoletely verging into ferruginous, beneath 
with antennso and feet tcstaceous-flavcscent; extreme margin of venter 
black, the fourth joint of antennro, black, flavescent at the base, the 
third joint (except apex) infuscate: membrane greenish seneous. Allied 
to If. oblongusy Dallas, but differs in being larger, above black : pronotum 
more amplified forwards, lateral angles more produced, smaller, part of 
anterior margin reflexed, posterior angles of sixth abdominal segment 
produced more acutely and a little farther. Head obtuse, about as long 
as the intraocular breadth; pronotum gradually distinctly amplified for- 
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words, laieTal angles diatinoUy produced forwards: posterior angles of 
sixth abdominal segment acute (iS^dZ)- Long, 29; broad, 15 mill. 

Beported from India, Panjab. 

Genus Oarpona, Dohrn. 

Stettin, Ent. Zeit., zxir, p. 861 (1863) i St&l, En. Hem., i, p. 74 (1870). Includes 
Virbius, St&l, Hem. Afrioi, i, p. 225 (1864). 

Form of tho pronotum as in Dalcantha dilatata Am. & Serv., the 
lateral margins are produced in the form of an equilateral triangle with 
the apex on a level with tho eyes : form of the abdomen is very like 
that of PygoplatifSj Dallas, and entirely difEerent from Dalcantha, Am. & 
Serv., moreover the metastetbium is unai'med, which distinguishes it 
from Pygoplatys ; likewise the abdomen is not prolonged in a thorn or 
spine; the last femora are a little thicker than the others and tho apex 
of each femur has two teeth: di^st joint of the antennss no*t reaching 
beyond the level of tho head {Dokrii). 

384, Carpona anoulata, St&l. 

Pgcanum angulatn^n, St&l, Trans. Ent. Soo., (3 a.) i, p. 601 (1863) : Walker, Cat. 
Hot., iii, p. 471 (1868). 

Virhius angulatiis^ St&l, Berlin Ent. Zeit., p. 168 (1868). 

Pycanum smaragdiferum, Walkor, 1. o., p. 472 (1868). 

Carpona angulata, St&l, En. Hem., i, p. 74 (1870). 

9. Submncous-black, beneath fuscous-ferrnginons, tinted brassy- 
green ; small marginal spots on abdomen yellow-tostaceous : sides of 
pronotum angulated, amplified, angles turned forwards, anterior margin 
of th»lateral dilated part sinuate, lateral margins subparallel: femora 
beneath with two spines near tlio apex; last tibim distinctly curved 
{Stdl). Long, 32; broad, 16 | mill. 

Beported from Siam. ^ 

385, Oarpona funesta, Dohrn. 

CarptWMi/iwiesfa, Dohm, Stettin Ent. Zeit., xxiv, p. 361 (1863); Walker, Oat. 
Hot., iii, p. 474 (1868): St&l, En. Hera., i, p. 74 (1870). 

Obscurely black-piceous, opaque, very finely and densely punctured; 
head strongly rugose, juga somewhat exarcuate, tylus shorter; eyes and 
ocelli brownish, the latter of a lighter colour : first joint of the antennee 
extendiitg somewhat beyond the head, second joint about four times as 
long as the first: lateral margins of head, margins of gular plates, and 
base of second joint of rostrum light brown-yellow : anterior margin of 
pronotum is semilunately emarginate, and ends on each side in a yellow 
10 
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protaberanoe; here also the somowbai exatcnate fore border aeparates 
from the lateral borders in a rather equilateral produced triangle which 
approaches the other side of the lateral margins in a rounded pointed 
angle of about 75°: humeral angles rounded and with the postei^or half 
of the pronotum and the strongly rugose scutellum shining, the anterior 
half of the pronotum and the corium are dull: membrane dai'k brown 
with a metallic lustre ; beneath dull piceous-brown, the margins of each 
part of the pectus, two spots in the middle of the mesostethium, the 
margin of the corium and a spot on the base of the margin of each ab« 
dominal segment light yellow brown: feet dark piceous-brown with 
prominent beaded edges. Very like 0. angnlata^ Stal, and hardly 
specifically different; it is however, distinguished by the pronotum be¬ 
ing more opaque, dilated part more finely and more densely rugulose, 
venter finely and densely punctulate, apical angles of pronotum ochra- 
ceous at the apex, prominulous in a tooth to the eyes, anterior margin of 
lateral dilated part of pronotum straight, at anterior angles only not 
entirely gradually sinuate, juga leas narrowed towards the apex, there 
more rounded outwards. Long, 34 mill. 

Beported from Cambodia. 

386. CaBPONA AMPIilCOLLIS, St&I. 

Pycanum am<plicolle, Stal, Trans. Ent. Soo., (3 s.) i, p. 600 (1863) j Walker, Cat. 
Het., iii, p. 470 (1868). 

Ca)pona amT^lxcolUsy StM, En. Hem., i, p. 74 (1870). 

$ . Black, minutely rugulose, punctulate, beneath turning into ferru¬ 
ginous ; pronotum transverse, lateral angles produced forwards, -stature 
almost 4hat of M, ohlongus, Dallas, pronotum proportionately broader, 
more dilated forwards and the lateral angles more produced : 2 and 4 
joints of antennae of equal length, third somewhat longer: pronotum 
gradually somewhat amplified from the base forwards, then abruptly 
forming on both sides an angle somewhat produced forwards : scutellum 
more distinctly punctured than the pronotum: beneath very densely, 
finely rugulosely punctulate : femora beneath near the apex armed with 
two spines, the interior spine on the last femora robust: last tibias slight¬ 
ly curved behind the middle (Si&2), Long, 32; broad, 18 mill. 

Beported from N« India. 

387. Carpona amyoti, Vollenhoven. 

Pycanvm omj/oti, VolL, Tildaoh. Toor Enti.,(2 s.) i, p. 219, t. u, f. 7 (1866) j Faune 
Hut. VAroh. Indo. N^er, iii, p. 34, t. 3,f. 8 (1868): Walker, Gat. Hot., iii, p. 471(1868). 

Cav^ona amyoti, StU, En. Hem. i, p. 74 (1870). 

Of aAeep cherry-brown, a little lighter beneath: antennas black, tip 
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yellow: ej^es light brown^ ocelli yellow; pronotum dilotedi diso finely 
transversely ragose and irregularly pnncttired: sontellum distinctly rugose, 
its apex lighter: hemelytra very finely punctulate, the margin obsonro 
near the base: membrane transparent brown: rostrum, marks on the 
peotus, the ooxm, and the reflexed margin of the hemelytra, yellowish : 
some small triangular white patches on the lateral margins of the 
abdominal segments; the sixth segment is acuminate in both sexes,the 4-6 
segments a little dilated in the $ : feet stoat, with long spines on the 
femora (FbZZ.). Scarcely diflers from the preceding, compared with 
Vollenhoven’s figure it differs in having thd angles of the dilated part of 
the pronotum prodnced much more forwards than in 0, angulata, St&L 
Long, 32; broad, 19 mill. 

Beported from India (?), Sumatra (P). 

Genus Ptcanxtm, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 171^(1843): Dallas, List Hem., i, p. 846 (1861): Walker, 
Cat. Het., iii, p. 470 (1868): St^l, Hem. Afrio., i, p. 225 (1864): En. Hem., i, p. 76 
(1864). 

Head rather pointed, anterior margin slightly emarginate : antennas 
long, joints rather robust, the first scarcely extending beyond the an¬ 
terior margin of the head, the rest almost canaliculate, the second a 
little larger than the third which is as long as the fourth : rostrum 
reaching the middle of the space lying between the insertion of the 
first and that of the* second pair of feet: pronotum semilunate, rather 
regularly rounded in front, posterior border almost straight and not pro-* 
duced over the scutellum, lateral margins flat and a little reflexed ; no 
sternal ridge ; scutellum rather broad at the base, but short, not reach¬ 
ing the middle of the abdomen; its apex very small, extended a little in 
form of a long square and its tip spoon-shaped: abdomen oval, margins 
flattened and almost foliaceous, extending on each side a little beyond 
the hemelytra: venter tumid: base not elevated: feet moderate; fomora 
beneath with two more or less prominent spines at the apex {Am, ^ 
Serv,), 


388. Pycanum RUBENS, Fabriciua. 

Cime» ruhenSf Fabr., Ent. Syat., iv, p, 107 (1794): Stoll, Panaises, p. 21, t. 4, 
£.26,29(1788). 

Cimea amethystinuBf Weber, Obs. Ent., p, 116 (1801). 

Edesea amethystenat Fabr., Syat. Rhyng., p. 150 (1803). 

Edessa rubens, Fabr., Syat. Rhyng., p. 16J. (1803). 

Teaaaratoma alternataj St Farg. & Sorv., Enc. MAth., x, p, 691 (1826). 

Aspongopua ameth^aHnus, Burm., Uaudb. But, ii (i), p. 351 (1885) ; Herr. 

Wanz. Iiw., iv, p. 86, t. 135, £, 4l7 (1839); Blanchard, Hiat. Ina., p. 148 (1840}. 
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Pi/camm amethyatvnwnt Am. & Bqtv,, Hist* Nat. Ins. Hem., p. 172(1843)} 
Dallas, List Hem. i. p. 346 (1861) j Walker, Cat. Het., iii, p. 470 (1868). 

Dinidor amethystvnuSf Herr. Soli&£f., Wanz. Ins., vii. p. 76 (1844). 

Pycanum ruhenSf Vollenhoven, Fauno Ent. I'Aroh. Indo-Neer., iiJ, p. 32 (1868); 
BtM, Hem. Fabr. i. p.40 (1868); En. Hem. i. p. 76 (1870); Distant, A. M. N. H., (6 
s.) iii, p. 45, 62 (1879). 

Antennee pilose, black, last joint a little mfescent at the apex: 
bead greenish, shining, blackish at the apex: pronotum ruddy, anterior 
and lateral margins virescent: scutellum greenish, shining, with a 
fluvescent spot on the apex : Jienielytra ruddy, spotless : wings obscure : 
abdomen reddish, last segment greenish and the margin spotted yellow: 
feet black (G.ruhens, Fabr,). Head with the margin a little reflexed; 
juga wrinkled at their base, brown-violaceous above: antennro black, 
briefly pilose; apex of the last joint slightly brownish: eyes brown, ocelli 
lighter: pponotum of a semicircular form, not dilated, red-brown, trans¬ 
versely rugose, especially posteriorly, its lateral margins reflexed: scutel¬ 
lum of the same colour, transversely rugose,*4ipex yellowish: hemelytra 
concolorous, very finely punctulate, interior and exterior margins trans¬ 
versely rugose: membrane nacreous brown: the portion of the abdomen 
extending beyond the hemelytra has alternate yellow and black bands : 
body beneath oehraceous, mottled with light brown and a little violet: 
feet brownish, more obscure above. Long, 12-16 mill. 

Var. a. Light yellowish brown above : borders of head and the an¬ 
tennas violet grey: venter a little more violet than^the type. Sumatra. 

6. Bather obscure brown violet: head and anterior margin of 
pronotum with a dull green reflection ; beneath mottled with light 
brown, violet and bronzy green : margin of abdomen with square alter¬ 
nate yellow and violet spots. Sumatra. 

c. Obscure brown violet: head, anterior margin of pronotum and 
the scutellum of a dull green: below of a beautiful violet, with ochra- 
ceous patches : feet black, Banca, Biliton : a variety of P. amethystinus 
Fabr, and found in Assam (mihi). 

d. Blackish violet: posterior margin of pronotum and posterior 
half of hemelytra, bronzed green : pectus brown violet; venter very 
deep violet, spotless ; feet brown. Sumatra. 

e. Head, pronotum and scutellum of a brilliant green: hemelytra 
cherry-red: entire body below golden green with brownish-yellow 
patches : ihargin of abdomen yellow with patches of fin obscure brown : 
femora red: tibies deep brown. Malacca (Voll.). 

In Assam and -Sikkim the representatives of this species are usually 
of au uniform oehraceous colour above. 

Beported from the East. Arch., Assam, Sikkim (mihi). 
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389. Pycakum pbetiosum, StSl. 

Fs/camm pretioenm, StM» CBfvera. K. V.-A. POrh.. p, 284 (1854) j 1. o., p. 64| 1.1 
f, 2 {1856)j 1. o;,p. 645 (1870)iEa, Hem, i,p,75(1870)i Walker, Oat. Hat. iii, p. 
471 (1868). 

Prouotum, soutellum and liemelytra obscurely sanguineous, violaoes- 
cent: beneath violaceous, sanguineous: anterior part of head violaceous 
green, rugulosely punctured; antennse black, fulvescent at the extreme 
apex, last joint much longer than the preceding: pronotum broadly 
truncate anteriorly, sinuate behind the he§d, sides oblique, somo’whafc 
straight, rugosely punctured, anterioi’ly and with two basal spots, metal¬ 
lic green: soutellum rugosely punctured, green at the base on both sides, 
luteous at the apex: hemelytra at the apex virescent, rather finely punctu- 
late : membrane cupreous: pectus and abdomen on both sides varied green, 
its margin above and below luteous, spotted black ; feet obscurejiy fuscous, 
castaneous i femora spinose at the apex. Long, 26; broad, 14 mill. He- 
portod from Penang. Hardly differs from P. ruhensj and should belong to 
variety (^d) ; only a slight dissimilarity in the form of the pronotum and 
the length of the third joint of the antenneo. 

390. Pycantjm pondebosum, Stil, 

Pycanvm ponderosum, St&l, (Efvers. K. V.-A. Forh., xi, p. 234 (1864); 1. e. xin, 
p. 63, t, 1 a, f. I (1856); Walker, Cat. Hefc. iii, p. 471 (18G8) : Stal, En. Hem., i, p, 75 
(1870). 

Dalcantha Sancti Fargaviij Veil., Tijdsohr, Ent., (2 b.) i, p. 218, t. 11, f. 6 (1866). 

$ Sordid luteous above and beneath, soutellum and hemelytra 
luteous ; rugosely punctured: head triangular, subemarginato at the 
apex, margined black : antennro black, fulvescent at the extreme tip : 
pronotum transverse, equally broad, anteriorly and posteriorly, sinuate 
behind the head, dilated anteriorly on both sides, rugulosely punctured, 
except the basal margin, very narrowly margined black: scutellum 
rugosely punctured, more weakly luteous at the apex : hemelytra densely 
punctured ; membrane sordid hyaline ; beneath with three large patches 
on both sides of the pectus, one on both sides on the abdomen, oblong, 
broad, much sinuated inwards, metallic green: abdomen above with black 
marginal spots : feet obscurely castaneous, femora spinose at the apex 
(8tdl), Long, 33 ; broad, 18 mill. Differs from P. rubensy Fabr., in being 
larger and stouter and in the longer last joint of the antennes ; the pro¬ 
notum, moreover, is rectangular, dilated anteriorly on both sides. The 
D. 8ancti FargavU, Voll., is Inteous, he§,d and sides of pronotum margin¬ 
ed black: abdominal limbus spotted fuscous, antennae, black. Long, 28- 

35 ; broad, 20-21 mill. • 

Beported from Silhat, Assam, Domdim (mihi). 
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391. Ptcantjm JlSPiDEUM, Herrioh Schaffer. 

Pycawum Herr. SohUfl., Wana.. Ins.^ix, p. itOSj t. 323, f. 1009 (1862): 

Walker, Cat. Het., iii, p. 470 (1868): St&l, En. Hem,, i, p. 76 (1870). ^ 

-^neous-cupreous, beneath and feet obscurely testaceous: like P* 
ruhenSf Pabr., autennse longer and thinner, second joint much longei^than 
the third; first joint brown yellow, apex of third and base of fourth 
joint, white yellow : lateral margins of the pronotum strongly reflexed, 
ventricosely advanced, its surface and that of the scatellum strongly 
transversely rugose : feet and beneath brown-yellow without a metallic 
lustre : the incisures of the margin of the abdomen alone yellowish (jBT. 
S.). The color of the feet and marking of the antennse in this species 
would place it in MatHphus, but the spined femora bring it into Fycanum» 
Long, 25 mill. ? 

* « Repo];ted from Assam. 

392. Ptcanttm (?) rubiduu, Walker. 

Pycanum rtibiduw, Walker, Oat. Het., izi, p. 471 (1868). 

Deep red: sides of head and pronotum, antennse, legs and costa of 
the hemelytra, at the base, black : head thickly aud very minutely punc¬ 
tured, obliquely striated on each side in front; eyes testaceous; rostrum 
tawny; second joint of antennae a little longer than the third, fourth much 
longer than the second : pronotum transversely and finely striated, minu¬ 
tely and rather thinly punctured, sides slightly rounded, obliquely 
striated: scutellum less finely striated than the pronotum: pectu'S and 
underside of the abdomen metallic-green : Inteous spots on each side of 
the abdomen, femora blackish red : hemelytra very thickly apd minutely 
punctured, membrane lurid. Pronotum more dilated than in P. ruhens^ 
possibly only a variety (Walker), Long, 27^ mill. 

Reported from Mount Ophir. 

393. Ptoanum (?) STABILE, Walker. 

Pycanum stabile, Walker, Cat. Het., iii, p. 472 (1868). 

Dark dull red: sides of the head and of the pronotum, legs and 
oosta of the hemelytra, at the base, black: head extremely minutely punc¬ 
tured, with an aeneous tinge: rostrum piceous: pronotum transversely 
and finely striated, minutely and rather thinly punctured; fore part 
. nearly smooth ; sides in front longitudinally striated, dilated and form¬ 
ing two rounded right angles: scutellum less finely striated than the 
pronotum: pectus metallic green ; lobes mostly bordered with tawny : 
abdomen with black lateral spots, underside with two very broad me- 
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tallio,gr^U stripy; disc longitudinally and very finely etriated; herae- 
lytra extremely minutely and thickly punctured, partly and slightly 
tinged with Beneous-greeh; membrane cinereous (Walker), Body 
long, 32-33 miU. 

Reported from India: appears to be lubermediate between P# jwh- 
deroeumt StSl, and Carpona angulata^ Stil, (Siam). 


394. Ptcanum (?) PALLiPES, Walker. 

Pycantm pallipes, Walker, Cat. Hot., iii, p. 47^ (1868), 

Blackish green, pale luteous beneath; head, pronotum and scutel- 
lum very thickly and minutely punctured; head pale luteous behind, 
and with an interrupted stripe of that hue: ©yes pale luteous, with 
ferruginous disc: antennae luteous; second joint more or less brown 
above; third brown, yellow towards the tip, much shorter than the-se^ 
cond; fourth black, yellow towards the base, a little shorter than the 
second: pronotum with a Very narrow luteous border, transvei’sely and 
finely striated; fore part on each side much dilated, longitudinally 
striated, forming a well defined right angle: scutellum transversely ru- 
gulose: abdomen above purple; connexivum deep green, bordered with 
brown, and, at the tip, with pale luteous: hemelytra blackish, irregularly 
red about the borders; membrane emerald green: wings blackish cinere¬ 
ous {Walker), Body long, 26 mill. 

Reported from N. India. Walker notes that it appears to be a 
link between Pycanum and Balcanthaf and is close to B, Voll. 


Genus Oxtlobus, StII. 

En. Hem,, i, p. 76 (1870). 

Body ovate: head small, gradually somewhat sinuately narrowed 
before the ©yes ; juga contiguous, rounded at the apex; ocelli twice as 
far from each other as from the eyes: rostrum reaching middle of 
mesostethium: antennae 4-jointed, fourth joint longer than the second f 
sides of pronotum dilated : prostethium longitudinally sulcate: mesoste¬ 
thium with a depressed, continued ridge or wrinkle, furrowed through 
its entire length: metastethium not elevated : abdomen gradually amp¬ 
lified hindwards, angles of segments acute, very slightly prominulous, 
sixth segment very broad, apical angles acute, produced to a distance : 
basal segments of venter not elevated in the middle: feet moderate ; 
tibiae straight; last pair somewhat equal to femora in length; differ^ 
from Pycanum in the shape of the abdomen (Stdl), 
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venter and antennee (the yellow-testaceous basal joint excepted), black. 
Allied to 2). dilatata. Am. & Serv,, differs in having the pronotum a 
little shorter, lateral part more dilated and rounded, antennse more 
slender and femora unarmed (S^dif). Long,'20; broad, 10 mill. 

Reported from the Punjab, 

The following genera and species require further examination before 
admitting them to the Asiatic list. 

Div. tONCOMERAKIA, St§l. 

Tarsi 3-jointed: apical margin of corium more or less distinctly 
sinuate, very rarely rounded : membrane without basal areolas, transverse 
basal vein emitting longitudinal veins : scutellum longer than broad, part 
placed far behind the frena : primary and subtended veins of wings ap¬ 
proximate or contiguous, diverging towards the apex : hamus wanting. 

Genus Piezosterndm, Amyot & Serville. 

Hist. Nat. Ins. Hem., p, 161 (1843) i Dallas, List Hem., i, p. 338 (1851) ; Walker, 
Cat. Het., iii, p. 437 (1868) : Stal, Hem. Afrio, i, p. 224, 227 (1864) ; En. Hem., i, p. 63 
(1870). Includes Salicat Walker, 1. o. p. 469 (1868), 

Body largo, obovato : head small triangular ; juga longer than the 
tylus, and anteriorly contiguous ; antenniferous tubercles entirely visible 
from above, very close to the eyes, a little promiiiuloub, unarmed; buc- 
culse continuous, much elevated, higher in front than behind; eyes rather 
prominulous ; ocelli near the eyes : antennee 5-jointed, shortish, rounded, 
first joint extending beyond the apex of the head, second longer than the 
third ; rostrum extending beyond the first pair of coxce, first joint ex¬ 
tending a little beyond the bucculee posteriorly: lateral margins of 
pronotum very narrowly refloxed, basal part produced hindwards and 
covering base of scutellum which is triangular, longer than broad, acute 
at apex; frena extended beyond the middle of the scutellum: apical 
margin of corium sinuate, exterior apical angle acute; membrane with 
simple longitudinal veins, emitted from the transverse basal vein, proste- 
thium simple : metastethium much elevated, posteriorly truncate, ante¬ 
riorly produced, the produced part gradually compressly narrowed 
forwards, extended, to the first coxas, quiescent on the mesostethium : 
apical angles of the abdominal segments prominulous in a tooth; second 
ventral segment somewhat elevated in the middle at the base and 
touching the truncate posterior part of the metastethium: feet moderate 
last pair distant; femora unarmed; tibiae slightly' furrowed above; tarsi 
3-jointed (Stil), From America and Africa. 
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399. Pi 0 s$oaUmum (?) firmatwn. Walker, Oat. Het. iii, p. 468 (1868)« 

Fi&tostemum crihratum, Walker, 1. o., ? ,P, 

Testaceous, elongate-oval, paler beneath : head minutely punctured; 
rostrum extending rather beyond the first coxes; antennes pioeous, se¬ 
cond joint longer than the third: pronotum and scutellum thinly and 
roughly punctured; pronotum with an irregular smooth band near the 
fore border, sides transversely striated, lateral angles produced into 
horns which are as long as half the intermediate space, slightly inclined 
forwards and ascending, with black pui^ctures towards the tips which 
are slightly acute; hind border rounded, extending over the base of the 
scutellum which is attenuated, acute, pale-greenish and slightly grooved 
near the tip : pectoral ridge lanceolate extending to the first coxae: ab¬ 
domen narrowly bordered black, hind angles of the apical segment form 
ing two spines which extend a little beyond the eight intermediate- 
spines : hemelytra rather thinly and roughly punctured with a blackish- 
patch on the disc: membrane pale cinereous {Walker), Body long, 14- 
15 mill. P. crihratum is a little smaller, hoxms more inclined forWards 
and scutellum smaller. 

Reported from Malacca. 

400. Piezostemum (pjmffewwuw, Walker, Oat. Ilet. iii, p. 469 (ISOSJ. 

Testaceous : head minutely punctured ; rostrum extending a little 
beyond the first coxee, tip black; antennm luteous, less than half the 
length of the body, 2-3 joints about equal*in length, fourth longer than 
the third: pronotum and scutellum thinly and roughly punctured, 
minutely and transversely striated along each side; horns directly diverg¬ 
ing, with blackish punctures, rounded at the tips, longer than their 
breadth at the base; hind border rounded, extending over the base of 
the scutellum which is acute, grooved and much attenuated towards the 
tip: the pectoral ridge lanceolate, extending to the first pair of coxso, 
notched at the base : hind angles of the apical segment of the abdomen 
elongated, acute, not extending beyond the anal appendages : hemelytra 
very thickly and minutely punctured, with variable rosy patches: mem¬ 
brane pale cinereous (Walker). Body long, ID mill. 

Locality not given (Malacca ? ). 

Genus Muscanpa, 'Walker. 

Gat. Het. iii, p, 576 (1868). • 

Body nearly elliptical, thickly and rather roughly punctured : head 
small, conical in front, a little longer than broad ; juga contiguous much 
beyond the tylus ; eyes prominent; rostrum stout, extending to tho first 
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COX 80 ; antennre slender, a little more than half the length of the body 
first joint extending to the front of the head, second a little shorter than 
the third, fourth much longer than the third, fifth shorter than the 
fourth: pronotum with a slight transverse ridge between the h?rna 
which are broad, slightly tapering, truncated at the tips, slightly ascend¬ 
ing, extending obliquely forward, about half the length of the inter¬ 
mediate breadth of the pronotum; a transverse callus on each side in 
front; scutellum a little less than half the length of the abdomen, at¬ 
tenuated towards the apex vi^hich is rounded: pectus without a ridge; 
abdomen without a ventral spine: logs rather long and slender: mem¬ 
brane with longitudinal veins some of which are fuscate. Distinguished 
from Piezosternum, A, & S., by the long horns of the thorax and the 
much less acute scutellum {Walker), 

401. Muscanda testacea, Walker. 

Muscanda testacea, Walker, Cat. Het. iii, p, 677 (1868), 

Testaceous including eyes: abdomen thinly punctured on the diso 
beneath, where there are black points along each side on the hind angles 
of the segments : membrane cinereous {Walker), Body long, 21 mill. 

Reported from Darjiling. 

Genus Bessida, Walker, 

Cat. Het. iii, p. 577 (1868), 

Body elongate-oval, thickly and somewhat roughly punctured; head 
longer than broad, narrow and rounded in front; juga contiguous much 
beyond the tylus; eyes small, not prominent: rostrum extending to the 
first coxse; antennte slender, about one-third of the length of the body; 
first joint not extending to the front of the head, second very much 
longer than the third, fourth longer than the third, fifth a little longer 
than the fourth: pronotum with a small slight transverse ridge between 
the horns which are stout, acute, very slightly inclined for^yards and not 
longer than their breadth at the base; transverse callus on each side 
near the fore border; sides straight, slightly serrate: scutellum attenua¬ 
ted, rounded at the tip, more than half the length of the abdomen which 
is truncated at the tip: legs moderately long and stout (Walker), 

402. Bessida scdtellaris, Walker. 

Besaida scutellaria, Walker, Oat. Het., iii, p. 678 (1868). 

Ferruginous, ochracoous beneath: antennas, scutellum, abdomen 
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and legs oohraceous: membrane lurid {Walker). Body long, 12^-13 
mill. 

Reposed from Burma. 

# 

Subfam. Dinidobika, St&l. 

Bn. Hexn. i, p. 79 (1870) ; Ofvers. K. V.-A. Forh. (3), p. 82 (1872) i—JEdessioEcB, 
pt., Dallas, List Hem. i, p. 316 (1851): Dinidorida^ StU, Ofvers. 1. o. p. 522 (1867), 

a, 6, as in Subfam. Pbntatomina (Jl. Pt. II, p, 102, 1887). 

(c)—Scutellum never extending beyqnd the middle of the dorsum 
of the abdomen, apical part broad: hemelytra and wings usually com¬ 
plete, rarely abbreviated : membrane very large : primary and subtended 
veins of wings distant, converging at the apex, the space between not 
amplified there. 

Genus Ctclopelta, Amyot & Serville. 

Hist. Nat. Ins. Horn., p. 172 (1843) j Dallas, List Horn., i, p. 346 (1861); Walker, 
Cat. Het., iii, p. 477 (1868); Staf, En. Hem., i, p. 80 (1870)Includes Dmtdor, StM, 
(?iec Latr.), Hem, Afric., i, p. 81, 211 (1864). 

Head rather broad, but small, almost straightly truncated and 
slightly emarginato in front; juga longer than the tylus; eyes small, 
prominulous ; ocelli very distinct: antennro rather long, 4-jointed, rather 
flattened ; first joint short, though extending a little beyond the anterior 
margin of the head, second longer than the third which is a little shorter 
than the fourth : rostrum reaching tlio insertion of the middle pair of 
feet; pronotum almost semicircular anteriorly, the posterior margin 
slightly rounded: scutellum scarcely reaching the middle of the abdo¬ 
men, its apex broad and lunately rounded: membrane with irregular 
areolas formed of transverse and longitudinal veins, not extending beyond 
the apex of the abdomen: the abdomen broad, rounded prosteriorly, 
margins flab and extending on each side beyond the hemelytra; feet 
moderate, rather robust: femora with some spines beneath towards the 
apex {Am. ^ Serv.). 

403. Cyclopelta obscuba, St. Farg. & Serville. 

TosBUTcUoma ohscurctf Sfc. Farg. & Serv., Eno, Meth, x, p. 602 (1826). Java. 

Aspongopus altemanSj Westwood, llopo, Cat. Horn., i, p. 26 (1837). 

Aspongopus dBpi'BBsicoTniSf Herr. Scliaff., Wanz. Ins., iv, p. 85,1.135, f, 418' (1839) 

IHnidor depreSsicornis, Horr. Schaff., I. c., vii, p. 76 (1844). 

Cyclopelta obitcuTcif Am. & Serv. Hist. Nat. Ins. llcm., p, 173 (1843); Dallas, 
List Horn.,!, p. 347 (1851); Walker, Cat. Hot.Jiii, p. 479 (1868); Vollonhoven, Faune. 
Ent. PAroh. Indo-N4er., iii, p. 37 (1868); StAl, En. Hem. i. p. 30 (1870); Ofvers. 
K. Y.-A. Fdrh., p. 646 (1870); Distant, J. A. S. B., xlviii (2), p. 37 (1879) j Lefchierry, 
An. Mub. Gen., xviii, p. 649 (1863). 

9. Body entirely dull brown mingled with shades of reddish; 
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antenneB black; abdomen scarcely denticulate on tbe lateral margins, 
upper border black with red patches, lower, red with black patches: 
femora with two small spines placed side by side near ^he apex and 
others along them (Serv.). A. depressicornisy Herr. Schaff., is des^llLbed 
as :—Fuscous, ovate; above very flat, coriaceous, coarse, dark red-brown, 
dull; fore-border of pronotum and both tbe humeral protuberances 
smoother, redder : antennse 4-jointed, 2-3 joints depressly dilated : spots 
at base and apex of scutellum and on the connexivum, orange: venter 
convex, smoother, sordid oraijge varied brown : feet castaneous. 

This species varies much in colour: sometimes blackish, sometimes 
obscurely ferruginous, beneath paler, sometimes ferruginous-flavescent; 
connexivum and ventral limbus marked with ferruginous or yellow- 
ferruginous spots: basal spot on the scutellum distinct [sometimes 
absentj. Long, 14-15 mill. 

Reported from Assam, Sikkim (mihi), Calcutta, Madras: China, 
Philippines, Malacca, Java, Borneo. 

404. Cyclopelta tbimaculata, Vollenhoven. 

Cyclo^elta trimacvXatay Voll., Fauue Ent. PArch. Ind. Nuerl, iii, p, 37, t, 4, f. 4 
(1868); StM, En. Hem., i, p. 80 (1870). 

Black-purplish : a small line or oblong spot on the side of the prono- 
tura, triangular spot at base of scutellum united by a median line with 
a spot on the apex and two submarginal streaks on venter, yellow : ros¬ 
trum, feet and border of connexivum, red {VolL), Probably only a local 
variety. Long, 13-16 mill. 

Reported from Malacca, Borneo. 

405. Cyclopelta tartarea, SMI. 

Cyclopelta tartareaj Stal, Ofrers. K. V.-A. Forh., p. 234 (1854); I. o. p, 64 (1856) ; 
Walker, Cat. Het., iii, p. 480 (1868) : St&l, En. Hem. i, p. 80 (1870) : Distant, A. M. 
N. H. (5 B.) iii, p. 45 (1879). 

d*. Entirely blackish or subcupreous blackish above, coriaceous, 
punctured, transversely rugose: sometimes a minute sanguineous spot 
at the base of the scutellum: membrane fuscous oebraceous : beneath 
black, somewhat shining eeruginose. Differs from (7. ohscura, only in 
having the connexivum concolorous, neither broadly red, nor spotted 
black, and in the feet being more obscure. Long, 15; broad, 9 mill. 
Reported from HimAlaya, Bombay, Ceylon, very common in Sikkim 
(mihi). Long, 10-11 mill. I have an entirely black small species from 
Vizagapatam and Debi'a Dun. On the whole, the links between these 
three species are rather fairly established, and the two latter may be 
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considered looal varieties. The uniform blackish variety being more 
common in India and those vrith yellow spots on pronotunii soutellum 
and conneziyup being more common in Burma and southwards. 

• 

Genus Aspongopus, Laporte. 

Ebb. H4m., p. 68 (1832) ; pt. Am. A Serv., Hist. Nat. Ins. Hem., p. 173 (1343) ; 
Herr. Schaff., Wanz. Ins. vii, p. 77 (184i4r}: Dallas, List Hem. i, p. 348 (1861) \ Walker, 
Oat. Het., iii, p. 480 (1868) : St&l, Hem. Afrio. i, p. 81, 212 (1864) ; En. Hem. i, p. 81 
(1870). Includes, Spongopodiumt Spinola, Ess. H^m., p. 306 (1887) i^Amaccsia, 
Spin., Ghm, Ins. Artr. p. 118 (1852) :—Petiai;opwtf, Signorefc, A. S. E. F. (3 s.), viii, 
p. 396 (1861). 

Body oval or ovate: head small, subfoliaceous, juga sometimes a 
little longer than tho tylus; buceulro much olovated, foliaceous, sub¬ 
semicircular ; rostrum extended almost to the intermediate coxee, first 
joint extending beyond the buccul©: antennro 6-jointed: lateral angles 
of pronotum not promineilt, obtuse: apical part of scutollum, broad; 
frena extended to or a little beyond the middle of tho Bcutellum: veins 
of membrane more or less anastomosed: venter unarmed at the base; 
feet robust, femora often spinuloso (Stdl), 

StS.1 distributes tho specios of this gonus amongst tho subgenera 
Colpoproctus and Aspongopus. Tho first is found in Africa, the second in 
India, and is distinguished by having the head subcquilateral or scarcely 
transverse, tho lateral margins straight or slightly sinuated, the eyes not 
stylated: the anal segment, in <5*, is entire at the apex, rounded, and is 
rarely furnished with an obsolete sinus in tho middle. 

406. Aspongopus buunneus, Thunborg. 

Cimeu hru7ineu$t Thunberg, Nov. Ins. Spec., ii, p. 45 (1783); Gmelin, ed. Syst. 
Nat., i. (4), p. 2168 (1778). 

A, (Aspongopus) brunneus, Stal, Eu. Hem. i. p. 82 (1870); Distant:, A, M. N. H. 
(6 8.), iii, p. 45, 62 (1879). 

Above brunneous, beneath fuscous, antenn© piloso (Thunb.) : closely 
allied to and frequently confounded with A. obscurus, Fabr„ it is thus 
differentiated by Distant (1. c.). 

Abdomen above red. 

TiiAd joint of the antenn©, a little longer than tho second, brunneus 
Thunb. 

Abdomen above black. 

« 

Second and third joints of the antenn© equal. 

Pabr. Long, 16-17; broad, 10 mill. 

Reported from India, Assam, 


obscuruSf 
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\ * 

407. Aspongoptjs OBSCURtTS, Fabricius. 

Cime» ohsewusy Fabr., Ent. Sysfe., iv. p. 107 (1794). 

JEdessa obscura, Fabr., Syst. Rhyrg. p. 151 (1803) ; Wolff. lo. Gidl| p. 177, f. 171 
(1811), 

Aspongopus obscurus, Burm., Handb. Ent., ii (i), p. 352 (1835); Herr. Sohfifif., 
Wanz. Ins., vii. p. 80 (1844); Dallas, List Horn., i. p. 349 (1851); Walker, Cat. Het,, 
iii, p. 482 (1868): Yollcn., Fanne Ent. TArob. Inds. KeerL, iii, p. 88 (1868): Stll, 
Hem, Fabr., i, p. 38 (1868). 

A. (Aspongopus) obscurusy Stll, Bn. Hem. i, p. 82 (1870). 

Body, wings and feet, fuscous: pronotum, hemolytra and scutellum 
obscurely olivaceous: bead and antennee (except the yellow last joint) 
black: anterior margin of pronotum fuscous : scutellum more obscure at 
the base: margins of abdomen obsoletely spotted yellow (Fabr.), 

9 - Yellow-castaneous, shining somewhat cupreous, densely punc¬ 
tured : antennae black, last joint yellow-testaceous: margins of pronotum 
concolorous: upper and lower marginal spots on the abdomen, castane- 
ous-flavescent: dorsum of abdomen testaceous: wings sordid yellow, 
violaceous-fuscous at the apex (Stdl). Long, 17; broad, mill. 

Reported from Australia, Celebes, Am, Bouru, Java, India, Ceylon, 
N. Bengal, Silhat, Pondicherry: Assam (mihi), Sikkim (mihi), Cal¬ 
cutta. 


408. Aspongopus janus, Fabricius. 

Cimeiv Janusy Fabr., Syst. Ent., p. 714 (1775); Spec. Ins., ii, p. 357 (1781); Mant. 
Ins., ii, p. 295 (1787); Gmelin, cd., Syst. Nat., i (4), p. 2152 (1788); Fabr., Ent. Syst., 
iv. p. 107 (1794); Wolff, Ic. Cim., i, p. 13, t. 2, f. 13 (1800); Stoll, Punaises, p. 30, t, 
6, f. 41 (1788). 

Cimedi a/er, Drnry, Ill. Nat. Hist., iii, p. 66, t. 46, f. 7 (1782)- 
Cimex surinamensisy Gmelin, ed. Syst. Nat., i. (4), p. 2134 (1788). 
lldessa Janusy Fabrioias, Syst. Rhyng., p. 151 (1803). 

Pentatoma JamiSy St. Farg. & Servillc, Eno. Meth., x, p. 66 (1825). 

Aspongopus vicinus, Westwood, Hope, Cat. Hem., i, p. 25 (1837). 

Aspongopus Janus, Lap., Ess. Hem. p. 68 (1832); Bnrm., Handb. Ent. ii (i), p. 
852 (1835) ; Am. & Serv., Hist. Nat. Ins. Hem., p. 173 (1843) ; Herr. Schaff., Wanz. 
Ins., vii, p. 78, t. 240, f. 747 (1844); Dallas, List Hem., i, p. 348 (1851) ; Walker, Cat, 
Het. iii, p. 482 (1868); Distant, A, M. N. H., (6 s.) iii, p. 46 (1879). 

A, (Aspongopus) Janus, Stal, En. Hem., i, p. 83 (1870). 

Head deep black, immaculate: pronotum rufous, anterior segment 
black, elevated margin rufous: scutellum black, rufous at the apex: 
hemelytra rufous; wings black : abdomen black with the elevated margin, 
rufous: feet black (Fabr.). A. vicinus, Westw., differs only in the smaller 
size and the rufescent colour being more luteous. Long, 16 mill. 

Reported from Philippines, Java, Borneo, Siam, India, N. Bengal, 
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Assam, Tranquebar, Bombay, Karaohi (mihi), Triyandrain 

(mibi). 


409. Aspongopus ochreus, Westwood. 

Aapongopu^ ochreus, Westw., Hope Oat Hem , i, p 25 (1837) Walker, Cat Hot., 
iu, p 483 (1868) . St&l, Bn. Hem , i, p 85 (1870) Diatont, A. M. N. H , (6 a ) hi, 
p 45, 62 (1879). 

Entirely luteous-ochraceous • pronotum and scatellum transversely 
ragose ; antennm and feet fuscous last joint of antennte and tarsi pale : 
body beneath concolorous {Webtw,), LongJ 17-18 mill. 

Reported from Bengal. 

410 Aspongopus sicctiouus, Westwood. 

Aftponjopua siccr/oJnt?, Westw , Hope, CU Horn , i, p 26(1837) StM, Bn Hem., 
h P (1870) Distant, A. M. N H (6 s) in, p 45 (1S79) • 

Cyclopelta 6%ccifolia, Dallas, List Hem , i,“p 317 (1851) Walkor, Oat Hot, iii, 
p 479 (1868). 

Obscurely coppery-fuscous, very much punctured , antennae short, 
apical joint pale , membiane luteous-fulvous, nregularly reticulated with 
concolorous veins, pronotum transversely subfovoolate, first femora 
denticulate beneath {W(shv.) Body long, 14J.15 mill. 

Reported from Coy Ion, India, Gogo, N. Bengal, Assam. 

411. AsPONfiOPUs NfGRivi NiRis, Westwood. 

Aspongopus mginenfns, Wostw , IIopo, Cat Horn , i, p 26 (1837) ; Dallas List 
Hem , 1 , p 319 (1851) , Walkor, Cat Hct, iii, p 182 (1868), Volleiihov'on, Fanne But. 
l*Arch Indo Noerl , in, p 39 (1808) Stal, Dn Horn , i, p 86 (1870) Distant, A M. 
N. H , (6 8 ), 111, p 45 (1879) 

Altogether black-fuscous, above ]ust tinted with cupreous, very 
finely punctured • pronotum transversely substriated • membrane with 
about twelve longitudinal veins of which some are forked * last tibiss, a 
little dilated in the middle (Wesfw.). Long, 17-18 mill, A. chinensi/t, 
Dallas (List 1. c,), diffora almost only in having the second joint of the 
antennea much longei than tho thud and may perhaps bo united with 
this, d*, long, 17-18, 9 , long, 18-19 mill. 

Reported from China, Borneo, Sulu, ludn, Silliat, Assam, Hikkim 
(mihi). 


412. A&iongopus s\N( ui\or I n 11 s, Westwood. 

A^fponjyopus Wostn00(1 Hope, C aI. Ifom , i, p 26 (1837), Dallas, 

List Horn , i, p 360 (1851) , Walker, Cat flot, in, p 488 (18C8), Stlil, Bn Hem , i, p. 
85 (1870). 

Closely allied to A nujiwmins, Wostw , diffois especially in having 

12 
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the abdominal margin sanguineous, last tibies simple, and the veins of 
the membrane less regular and more forked (Westw,). Long, 14-15 mill. 

Reported from India, Java. 

413. Aspongopus fuscus, Westwood. 

Westwood, Hope, Cat. Hem., i, p. 26 (1837); Dallas, List 
Hem., i, p. 349 (1861) ; Walker, Cat. Ilet., iii, p. 483 (1868); Stil, En. Hem., i, p. 86 
(1870) j ofvers. K, V.-A, Fbrh., p, 646 (1870). 

Closely allied to A, safiguinolentusj Westw., and perhaps only a 
variety of that species; colour more piceous, and interrupted on the 
luteous sides of the abdomen by black dots; membrane with more areolas 
at the base (Westw,), Long, 15J-16 mill. 

Reported from Java. 

I 

414. Aspongopus nepalensis, Westwood. 

I 

Aspongopua nepalensiSf Westwood, Hope, Cat. Hem., i, p. 26 (1837); Dallas, List 
Hem., i, p. 349 (1851) ; Walker, Cat. Hot., iii, p. 483 (1868) j StM, En, Hem., i, p. 86 
(1870) ; Distant, A, M. N. H. (6 s.), iii, p. 45 (1879). 

Allied to but much longer than A. nigriventris, Westw., altogether 
fuscous-piceous: membrane concolorous with about 12 veins, some of 
which are forked and areolated at the base : sides of the pronotum al¬ 
most straight (oblique); last tibice a little dilated before the middle 
{Westw.). Long, 18-19 mill. 

Reported from Nepal, Silhat, Assam, common in Sikkim fmihi). 

415. Aspongopus unicouor, Dallas. 

Aapnngopus unicoloTy Dallas, List Ilera., i, p. 349 (1851); Walker, Cat. Het,, iii, 
p, 480 (1868); Stal, En. Hem., i, p. 86 (1870). 

$ . Closely resembles A. ohscurnsy Fabr,, entirely fuscous except 
the black antennte: body beneath paler than the upper surface; legs 
brown, posterior tibioo dilated before the middle and with a long oval 
pit on the dilated portion: antennee black with the basal joint brown. 
Long, 16i-17 mill. 

Reported from India ? 

416, Aspongopus marginalis, Dallas. 

Aspongopus wiarginah*8, Dallas, List Hem., i, p. 350 (1851): Walker, Cat. Het., 
iii, p, 483 (1868): St&l, En. Hem., i, p. 85 (1870). 

(f. Black piceous, somewhat obscure: pronotum and scutellum 
veij thickly and minutely punctured and faintly wrinkled transversely: 
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membrane brownish: margins of the abdomen banded with black and 
orange, the middle of each segiment being orange: the abdomen is thick¬ 
ly and finely punctured beneath; the margins orange with a black spot 
on each of the sutures; legs black; antennea black with the apical joint 
bright orange; seoond joint much shorter than the third {Dallas), Long, 
16-16i mill. 

Reported from Tenasserim. 

417. AsPoNGOPrs circumctnctus, Walker. 

Aspongopus circuincinctmi Walkor, Cat. Uct., iii, p. 483 (1808). 

Aeneous-black, thickly and very finely punctured, brasay-piceoua 
beneath; eyes piccous : rostrum tawny: antennag black, second joint a 
little longer than the third; fourth longer than the second; fifth a little 
shorter than the fourth: sides of pronotum and of abdomen,*testacooua, 
deeper on the latter: pronotum and scutellum transversely and very 
slightly striated, the latter ^iceous at the tip : corium piceous, membrane 
Ixivid. {Walker), Long, 15-16 mill. Allied to A. Malleri, Voll, (Java), 
but differs in the dark colour of the head and of the under-side of the 
body and is probably only a local variety. 

Reported from India. 

0 

418. AspoNOOPua niqro-aenkus, Reuter, 

Aspongopus nigro-aeneiiSf Renter, Eiit. Mon. Mag. xvii, p. 234 (1881). 

Entirely brassy-black: bead, pronotum and scutellum densely and 
finely punctured, obsoletely transversely rugose : sides of head distinctly 
sinuate: second joint of the antennas a little over half longer than the 
first, 2-3 compressed, third longer than the second: apical margin of the 
corium slightly rounded : prostothium triangularly impressed in the 
middle, margins of impression scarcely reflexed. Differs from A, ochre-’ 
0W5, Westw., in the colour, the impression on the prostethium, being less 
deep, the denser punctuation, and the faint wrinkles {Reuter), Long, 
16^ mill. 

Reported from Siam. 

Genus Megymengm, Laporto. 

Bss. Hdm., p. 62 (1832) : Boisd., Voy. Astrolabe, Ins., ii, p. 632 (1835) : Gudrin, 
Voy. La Coquille, Ina., ii, p. 171 (1838): Stab olvQvs. K. V.-A. Fflrh., p. 622 (1867) : 
En. Hem., i, p. 86 (1870). Inoladea:— Pseu^radus, Barm., Silb, Rev. Ent., ii, p. 19 
(1884); AmauruSj Barm., Nov. Act. Acad. Leop. xvi, Suppt. p. 294 (1834) : Platydiue, 
Westw., Zool. Joum. v., p. 446 (1836). 

Hoad large or somewhat so; juga much longer than the tylus a4d 
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contiguous before it: antennee 4*3ointed, 2-3 joints much compressed: me- 
Bostethium deeply furrowed: bucculro much elevated, rounded: spiracula 
of the first ventral segment visible. 

St&l distributes the species of this genus amongst the subgenera 
PsGudaraduSy Megymenurrif Anoplocephala and Pissistes* The two first 
are found in India, the third in the Eastern Archipelago and the last in 
China. 

Pseudaradus :—Head with the sides tumid at the eyes, unarmed: 
pronotum anteriorly with a tubercle in the middle: lateral margins of 
the abdominal segments distinctly produced posteriorly in a lobe or 
tooth; prominulous before the middle, or almost in the middle, in a tooth, 
or small very obtuse lobule; 2-3 joints of antennse amplified on both sides. 

Megymenum :—Head furnished before the eyes on both sides with a 
tooth, or, oftenest, a very distinct spine: pronotum anteriorly in the mid¬ 
dle not, or only very slightly, tumescent: lateral margins of abdominal 
segments posteriorly distinctly produced in a lobe or tooth, prominulo^jt 
before the middle, or, in the middle, in a tooth, or very obtuse small 
lobule; 2-3 joints of the antennee amplified on both sides, 

Div. PSEUDAHADUS. 

419. Meoymenum bbevicorne, Fabricius. 

Cimex brevicomiSf Pabr., Mant. Ins., ii, p. 294 (1787) 5 Gmelin, ed. Syst. Nat., 
(4), p. 2162 (1788). 

Edessa brevicornis, Pabr,, Syst. Rhyug., p. 154 (1803). 

Amaurus brevicomiSf Burmeister, llandb. Enfc., ii (i), p. 350 (1835). 

Megymenum hrevicorney Dallas, List Hem., i, p. 364 (1851) ; Walker, Cat. Het. 
iii, p. 600 (1868); StAl, Hem. Pabr., i, p. 38 (1868). 

M. (Pseudaradus) hrevicome, Stal, En. Hera., i, p. 83 (1870). 

Ovate, obscurely cupreous or brassy-black: head black, much canali¬ 
culate ; antennee short, compressed: pronotum with the sides expanded, 
spine anteriorly acute: scutelluru and hemelytra obscurely cupreous, 
immaculate; wings sordidly whitish, abdomen above black, beneath 
cupreous: feet blackish, first pair of femora dentate inwards (Fair.). 
Closely allied to M, mermen Herr. Schiiff., differs in having the 2-3 joints 
of the antennsB broader, the former shorter, tbo latter longer, and the 3-4 
joints together longer than the second. The pronotum is unarmed, 
margins bisinuffte; margin of abdomen somewhat dentated. Long, 15 
mill. 


Reported from China, Assam', 
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420. Mbgtmsntjm raBRMB, Herr. Schaffer. 

Amaurus inermis, Herr. Sohclff., Wana. Ins., v. p. G2, t. 163, £. G, H. (1839). 

Megymenum inermef Dallas, List Hem., i, p. 364 (1851) ; Walker, Gat. Het., iii, 
p. 601 (1868) ; Distant, A. M. N. H. (6 s.), iii, p. 45 (1879). 

M. {Paeudaradus) inermet Bt&I, £n. Hem., i, p. 86 (1870). 

Hardly differs fisom M. subpurpurascejisy Westw., except in having 
the antennee smaller or more slender, the spines on the anterior angles 
of the pronotum entirely obtuse, also the angles a little prominent. 
Long, 15 mill. • 

Reported from Bengal, Assam, China. 

Div. Megymenum. 

421. Megymenum subpurpurascens, Westwood. ^ 

Platydiua suhpurpurascens^ Westwood, Zool, Journ., v, p, 446, t. 22, f. 8 (1834). 

Uegymenmn ciipreum, Gueajn, Voy. La Ooquille, Zool. Ins., ii, p. 172 (1838) ; 

& Serv., Hist. Nat. Ins. Hem., p, 182, t. 3, f. 10 (1843) ; Dallas, List Horn., i, p. 
363 (1851); Vollenhoven, Fanno Bnt. I*Arch. ludo-Neer., iii, p. 47, t. 4, f. 8 (1868); 
Walker, Cat. Het., iii, p. 604 (1868). 

Amaurus cupreus, Herr. Schiiff., Wanz. Ins., v. p. 61, t, 163, f, 608 (1839). 

Megymenum meratiif Lo Gnillou, Rev. Zool., p. 261 (1841). 

JIf, (Afegymenum) subpurpurascens, St4l, En. Hem., i, p. 87 (1870), 

Head, pronotum, scutellum and corium, fuscous-purple: membrane 
fulvesoent and obscurely veined : antennae and feet black : body beneath 
purple (Wesiw,). In stature approaching AT, h^-evtcorne, Fabr,', but very 
close to M, spinosum, Burm,, from which it differs chiefly in having the 
angulose posterior part of the pronotum prominulous in a small tooth 
and the scutellum a little amplified behind the lateral sinus. Le 
Guillou’s, M, meratii is described as:—Fuscous black, pronotum with 
anterior angles acute, lateral margins anteriorly deeply sinuate, dilated 
behind the sinus: margin of abdomen sinuate, somewhat dentate. Long, 
body, 14^-15 mill.; breadth of the abdomen, 8-B^ mill. 

Reported from New Guinea, Celebes, Ceram, Borneo, Java, Philip¬ 
pines, Siam, Cambodia, Penang, India, Silhat (mihi). 

Genus Thalma, Walker. 

Cat. Het., iii, p. 603 (1868). 

Body elliptical, convex, very thickly and minutely punctured : 
head not longer than broad; juga contiguous beyond the tylus, rounded 
on the outer side and the tips, a porrect spine on each side before the eyes 
which are not prominent: rostrum reaching the last oox»: antenneo 4- 
jointed dilated; joints dilated; the thix'd much shorter than the second ; 
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fourth fasiform, slender, shorter than the third; pronotnm xuiarmed, sides 
rounded, pos terior angles not prominent, posterior border slightly rounded : 
scutellum less than half the length of the abdomen, much rounded at the 
apex: abdomen with the upper apical membrane entire; two broad 
laminss beneath : legs stout: tarsi 2-jointed, second joint much longer 
than the first: hemclytra reaching the apex of the abdomen: membrane 
with five longitudinal veins and with a few transverse veins. Differs 
from Megymenum^ in the structure of the pronotum, the less reticulated 
membi'ane, the stouter body ^nd the sides of the abdomen not dentate. 

422. ThALMA BiGUTTATA, W alker, 

Thalma higuttata^ Walker, Cat. Hefc., iii, p. 603 (1868). 

Purplish black, dingy oohraceous beneath: antennee black, last 
joint luteolis at the apex : pronotum tinged metallic-green on each side : 
a luteous dot at base and apex of scutellum : beneath punctured black, 
pectus with three irregular black stripes faintly visible on the vente#: 
abdomen above with luteous spots along each side : legs black: heme- 
lytra blackish; corium beneath dingy testaceous; wings purplish blue 
(Walker), Long, 16J mill. 

Reported from Amboina, Burma (?), 

Genus Atelides, Dallas, 

A. M. N. H., (2 8.) X, p. 359, 43G (1852) : Walker, Cat. Hot., iii, p. 600 (X868): 
Stal, o^v’ors, K. V.-A. Forh., p. 522 (1867) j Bn. Horn., i. p. 89 (1870)." 

Body somewhat ovate, broadest behind the middle: head foliaceous; 
juga refiexed at the sides, much longer than the tylus, with their inner 
margins contiguous throughout nearly their whole length, gaping slight¬ 
ly at the apex; tylus very small; lateral margins with a strong spine in 
front of the eyes : eyes voi*y prominent: ocelli small, placed close to the 
base of the head and about equally distant from one another and from 
the eyes : antennoe 4-jointed, stout, basal joint short, not extending be¬ 
yond the apex of the head; 2-3 joints prismatic ; the second longer than 
3-4 together, furnished with three longitudinal furrows; third joint 
black and hirsute like the second; fourth orange, somewhat pilose, with 
the base black, perhaps a little longer than the third, elliptical, elongate; 
3-4 joints much thinner than the second : rostrum rather slender, reach- 
ang the intermediate coxee, inserted about the middle of the under sur¬ 
face of the head, between two somewhat triangular lamellse; basal joint 
rather stout, passing the anterior margin of the prostemum; second 
joint longest, thinner than the first; third joint shorter than the first, 
; about equal to it in thickness; fourth joint shortest and thinnest: 
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pronotum snbquadrate, rather narrower in front than behind^ lateral 
angles slightly spinoae ; scutellum short and broad, with the apex broad 
and ronnded: hemelytra very short, covering only the two first segments 
of the abdomen (not always), with their apical margin truncated, some* 
what membranous : sternum with a narrow longitudinal canal; abdomen 
nearly circular, slightly convex above, very convex beneath, with the 
apex somewhat truncated : the two lateral vulvar plates bearing stigmata : 
legs stout, femora unarmed ; tibiea prismatic, the posterior pair slightly 
dilated internally and channelled benoatl^; anal apparatus, incf, seen 
from beneath, appears to consist of a plate of a semicircular form, broad¬ 
ly notched on its posterior margin and occupying a broad emargination 
of the last segment of the abdomen ; seen from above, it presents a cir¬ 
cular corneous ring, the upper portion of which is very narrow, whilst 
the lower portion is produced and omarginate posteriorly: the opening 
of the ring is narrowed irregularly by a large tooth on each side, 
close to which the margin of the ring is clothed with yellowish hairs. 

423. Atelides centrolineatus, Dallas. 

Atelides centrolineatust Dallas, A. M. N. H., (2 s.) x, p. 306, 436, t. 6, f. 1-B (1852): 
Walker, Cat. Hot., iii, p. 600 (1868): Stal, En. Hem., i, p. 89 (1870). 

$. Head above, brassy black, somewhat obscure, rather finely 
rugose, with the lateral margins tinged with chestnut, and with a Idngi- 
tudinal orange yellow band down the middle; beneath brownish f ulvoUs, 
with the orbits brassy: eyes brown ; ocelli yellow: antennae with the 
first two joints black, thickly clothed with short stiff hairs, but with the 
furrows of the second joint naked; basal joint fulvous at the base; 
apical joint fulvous : rostrum pale chestnut with the basal joint fulvous: 
pronotum blackish, somewhat brassy, with the annular spots near the 
anterior margin and an indistinct patch within each lateral angle chest¬ 
nut, the surface minutely punctured and wrinkled transversely; the disc 
with a smooth orange-yellow band continuous with that on the head; 
the sides broadly margined with dull orange, with the extreme edges 
black: scutellum black, very thickly and minutely punctured and trans¬ 
versely wrinkled, with a smooth orange-yellow band continuous with 
that on the thorax: pectus brownish fulvous, sparingly punctured, vsith 
a broad, brassy black, rugose longitudinal band on each side within the 
lateral margins: legs pale chestnut brown: hemelytra blackish, some¬ 
what brassy, finely granulose; outer margin broadly fulvous, edged with 
black; the snbmarginal vein, a streak on the disc and the base of the 
inner margin fulvous; membrane brown: abdomen above blackish, some- ^ 
what brassy, finely granulose, with the sides dull chestnut irrorated with 
* black points; the middle with a longitudinal orange band continuous 
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-with that on the scutellum; margins pale chestnut-brown, with the 
edges and a band on each of the sutures black; abdomen beneath pale 
chestnut-brown, minutely granulated, with a blackish brassy band • down 
each side within the line of stigmata; stigmata black; apical and lateral' 
vulvar plates edged with hlmk (Dallas). ?, long, 19-20; <?, 16-17 
mill. 

Reported from Silhat. The Indian Museum has specimens from 
Assam. 

Add :—Sagriva vittata, Spin., Gen. Ins. Art., p. 117 (1852). 

Subfam. Phyllocephalina, St&l, 

ofvers. K. V.-A. Forh., p. 645 (1870) j 1. c. (3), p. 32 (1872) : En. Hem., v, p. 
117 (1876):— PhyllocepkalidoUf Dallas, List Horn., i, p. 350 (1851) :— Phyllocephalidaf 
StM, Hem. Afrio., i, p. 32, 234 (1864). 

(a) As in Subfam. Pentatomika (Jl. Pt. II, p. 192, 1887). 

(b) —Rostrum short, not extended bohirid the first coxae, two basal 
joints very short, entirely, or for the greatest part, hidden between the 
bucculee: head usually foliaceous or elongated and triangular, with the 
juga produced to a distance before the tylus, and usually contiguous: 
spiracula of the basal ventral segment hidden by the posterior part of 
the metastethium: tarsi S-jointed : antonnse S-jointed. 

Genus Cressona, Dallas. 

List Hem., i, p. 358 (1851) : Walker, Cat. Het., iii, p. 494 (1868): Stil, Hem^ 
Afrio., i, p. 234 (1864) ; En. Ilem., v, p. 117,118 (1876;. 

Body oblong, ovate: head small, gradually narrowed anteriorly, 
rounded at the apex, sides less strongly dilated ; juga contiguous at the 
apex, not much longer than the tylus ; entire antonniforous tubercles 
prominulous beyond the sides of the head: eyes moderate; ocelli dis¬ 
tant, placed very close to the eyes : antennae 6-jointed, about as long as 
he head and pronotum, rather stout, basal joint short and stout, passing 
the apex of the head, remainder nearly equal in length: rostrum 4- 
jointed, passing the anterior coxae, rather stout, basal joint very short, 
entirely concealed within tbo deep groove on the underside of the head, 
third joint longest, fourth a little longer than the second: furrow of the 
orifices long: pronotum with the lateral angles produced into long, stout, 
straight horns which project forwards beyond the apex of the head and 
are somewhat compressed towards the apex which is notched; lateral 
margins of the pronotum strongly dentate, the denticulations continued 
“^along the under surface of the lateral horns and terminating a little be¬ 
fore the apex of these in a large flat tooth: scutellum of the usual form 
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and size; frena extended beyond the middle of the sontellnm: membrane 
with longitudinal Teins: legs stout, tibisd quadrangular with the angles 
prominent, especially on the anterior pair; tarsi S-jointed, basal joint 
longest (DaZ2as). 


424. Cbsssona talida, Dallas, 

Cressona validat List Hem., i, p. 358,1.11, f. d,(l861); Walker, Gat. Het., iil, p. 
494 (1868) { St&l, Hn. Hem., v, p. 118 (1876). 

9. Entirely oohreous, densely and finely punctured: pronotum 
with two close longitudinal lines of brown punctures down the middle: 
coriaceous part of the hemelytra with some more or less distinct, black 
points on the middle of the disc ; membrane brownish, semitransparent, 
with numerous brown points : wings transparent, nearly colourless : ab¬ 
domen above, brown at the base and within the lateral margins; margins 
oohreous, punctured : abdomen beneath, thickly punctured with brown, 
and with numerous black points ; 3-5 segments each with a large whitish 
patch on each side ’of the disc: pectus brownish obscure with a large 
shining castaneous-brown patch on each side of the mesostethium: legs 
concolorous, femora covered with brown points: rostrum with the tip 
black: antennas testaceous, covered with brown points ; last joint brown 
with the base testaceous (Dallas), Long, 25 mill. 

Reported from India: Sikkim (mibi). 


Genus Dalsira, Am. & Serv. 

Hist. Nat. Ins. H6m., p. 176 (1843); Phyllocephalay pt, Dallas, List Hem., i, p. 
352, (1861); Walker, Cat. Het., iii, p. 492 (1868). StM, £n. Hem., v, p. 118, 119 
(1876). 

Head short, almost equally long and broad; antennas longer than 
the pronotum: rostrum extending beyond the insertion of the anterior 
feet; lateral margins of the pronotum rounded, posterior margin trun¬ 
cated, almost straight; scutellam extending a little beyond the middle 
of the abdomen, sinuated on the sides : membrane almost as large as the 
coriaceous portion, more or less transparent, with rather regular longi¬ 
tudinal veins : wings a little shorter than the abdomen which is rather 
a little tumid beneath: feet tolerably robust and short, nearly equal in 
length (Am, ^ ServJ), 
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426, Dalstra olandulosa, Wolff, 

Edsssa glandulosa^ Wolff, lo. Cim., v, p. 176,1.17, f. 170 (1811). 

Aelia glandtUosa, Barm., Handb. Enfc., ii (i), p. 857 (1836). 

Ph/ylloeephala glcmdulosay Dallas, List Hem., i, p. 353 (1851); Wancer, Cat. Het., 
iii, p. 492 (1868). 

Dalaira glandulosa^ StAl, £n. Hem., r, p. 119 (1876); Distant, A. M. H. H., (6 s.) 
iii, p. 45 (1879). ■ 

Antennas 6-jointed, filiform, black, first joint sbort: head, prono- 
tum, scutellum and hemelytra obscurely ferruginous ; head rounded at 
the apex, impressly punctured, lateral margins somewhat elevated, im- 
pressed at the apex with two small lines which diverge posteriorly; 
ocelli behind the greyish eyes, distant j rostrum 4-jointed, very short, 
black, placed between two rounded plates at the base: pronotum im¬ 
pressly punctured, convex, posterior angles prominent, somewhat acute: 
scutellum'longer than half the abdomen, impressly punctured and very 
finely transversely rugose, with a large deep black, marginal gland on 
each side at the base, transversely rugose, ob'long, placed obliquely, pos¬ 
teriorly girth with a somewhat tumid border: hemelytra very finely im¬ 
pressly punctured, with six yellow longitudinal lines alternately abrre- 
viated; membrane fuscous, striated whitish: wings cinerescent, veins 
fuscous : abdomen above fuscous, margin paler, somewhat dentated ; 
beneath brunneous, with a row of elevated points on both sides: poctus 
concolorous, impressly punctured : anus obtuse ; feet unarmed; femora 
fuscous, with two fei-ruginous longitudinal lines; tibite angulated, ferru¬ 
ginous, exterior side with 4-6 deep black points: tarsi fuscous, 3-jointed 
(Wolff). Long, 23 mill. 

Reported from China, Bengal, Assam (mihi). 

Genus Basicbyptus, Herrich-Schaffer. 

Wanz. Ins., VII, p. 81 (1844) : StM, En. Hem., v, p. 119 (1876):— "Phyllocephala^ 
pt., Dallas, List Horn., i, p. 352 (1851); Walker, Cat. Het., iii, p. 487 (1868). 

Dallas included Fhyllocephalay Lap., Balsira, Am. & Serv., ScMzops^ 
Spinola, and BasicryptttSy Herr. Schaff., in his genus PhyllocepJiala. 
The three last occur in India and near them lies Oonopsis : they may be 
thus differentiated:— 

1- 6. Pectus without a levigate streak near the cox®. 

2 - 6. Scutellum without a fiavescent, continued streak. 

3- 4. Costal margin not, unless anteriorly, levigate or sparingly 
punctate:— Dalsira. 

4- 3. Costal margin of corium entirely pale, levigate and smoothish, 
sometimes marked by transverse spots or impressions, or by black points 
arranged in remote transverse rows;— Basicryptua. 
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5- 2, Continued lateral streak on soutellam, intramarginal before 
the middle, marginal behind the middle, also entire costal limbus, fla- 
vescent:— Schizops. 

6- 1. Pectus with a levigate lateral streak (posteriorly abbreviated) 
near the ooxse; the streak generally pale ;— Oonopsia. 

First joint of rostrum is hidden between the oval lateral pieces of 
the head befteath; second joint free, shortest; 3-4 of equal length; third 
reaching first coxse; the fourth reaches the middle of the carinate 
mesosternum; membrane hardly half the size of the coriaceous portion 
of the hemelytra. 


Genus Basicrtptus, Herr. Schaff. 

Wanz. Ins., vii, p. 83 (1844) : St&I, En, Horn., v, p. 119 (1876). 

\ 

Jaga rounded at the apex, contiguous beyond the tylus; -first joint 
of rostrum entirely hidden, second shortest, 3-4 equally long, third 
reaches the first pair of fVet, fourth the middle of the finely ridged 
mosostethium; membrane half as large as the coriaceous portion. 

426. Basic EYPTUs illuminatus, Distant. 

PaaieryptuB illuminatus, Diet., Trans. Knt. Soc., p. 358 (1887). 

Body above dull dark reddish, pronotum with a broad, discal, trans¬ 
verse, luteous band, margined black, attenuated at each end, and slightly 
notched at the middle: eyes dull ochraceous; 1-3 joints of antennae red¬ 
dish : lateral margins of the pronotum somewhat finely crenulated, the 
lateral angles broadly and subacutely produced: scutellum with a small 
luteous spot in each basal angle and a few very small luteous spots at 
the apex, and with some median and lateral black punctures: base of 
lateral margin of corium narrowly luteous, and with some very small 
and irregular scattered black spots: membrane pale hyaline, somewhat 
thickly ornamented with small fuscous spots: body beneath and legs 
dull reddish, with black punctures : disc of sternum and some sublateral 
streaks to abdomen obscure luteous: tarsal joint somewhat ochraceous 
beneath (Dist,), Long, 14; exp. angl. pron., 10 mill. 

Reported from IN'. India. 

Genus Sohizofs, Spinola. 

Schyzops, Ess., p. 297 (1837): Schizops, Am. & Sorv., Hist. Nat, Ins.H^m., p. 176 
(1843) j Stil, pt., Hem. Afric., i, p. 234, 239 (1864); En. Hem., v, p. Il8, 120 (1876). 

Head triangular, juga produced much beyond the tylus and forming 
the apex of the triangle, rounded, bifid, the cleft very narrow, contracted 
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hindwards and reduced near the end of the tylus to a simple impression 
where abut two other like impressions that mark the separation of the 
three lobes: labrum and rostral canal start from the end of the tylus, the 
former is transversely striated and covers the whole of the' first and at 
least half the second joint of the rostrum; head beneath convex; the 
rostral canal does not reach its base and receives the whole of the first 
joint of the pronotum and part of the second joint; the rostram does not 
reach the mesostethium, the apex of its fourth joint rests on the pos¬ 
terior margin of the prostethium between the first pair of feet; there is 
no ventral groove: prostethium flat, acuminate, its sides with a simple 
margin: mesostethium flat, apex tumid, concealing the middle of the 
first segment: the second segment without spine or protuberance, venter 
uniformly convex and even somewhat tumid: femora simple; tibiss tri¬ 
angular, edges not dilated ; first joint of tarsi as long as the other two 
together: abdomen extending beyond the homelytra: membrane occupy¬ 
ing one-third of the hemelytra, veins variable. 

Differs from Balsiray Am. & Serv., in having the lateral streak con¬ 
tinued through the scutellum, intramarginal before the middle, marginal 
behind the middle, also costal limbus, entirely fiavescent, 

427. ScHizoPS iNSiONis, Walker. 

Bchismatops insignisy Walker, Gat. Het. iii, p. 495 (1868). 

Bchizops insignisy StM, Sn. Hem., r, p; 120 (1876), 

Tawny, very thickly and minutely punctured, slightly clouded with 
blackish beneath: head a little longer than its breadth; juga lanceolate, 
contiguous, except at their tips: eyes livid, not prominent: rostrum ex¬ 
tending to the first coxoa; antennae black; second joint a little longer 
than the third: pronotum between the hind angles with a transverse 
ridge and an anterior slight metallic-green transverse furrow, the latter 
abbreviated at each end; space between the ridge and the hind border 
mostly pioeous ; hind angles acute, prominent: scutellum piceous, round¬ 
ed at the tip, with two testaceous stripes which are bordered with bright 
green on the outer side near the base ; legs tawny : hemelytra piceous ; 
costa testaceous ; membrane cinereous with many black points (Walker)» 
Body long, 17-18 mill. 

Beporied from Burma. 

Genus Qonopsis, Amyot & Serville. 

Hist. Nat. Ins. Hem., p. 180 (1843): St&l, En. Hem., t, p. 121 (1876). 

Allied to MegarhijnchuSy Lap.: head with the juga distant: posterior 
angles of pronotum very prominent in a pointed spine: extremity of ab- 
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domen, in d*} almost straightly tmnoate; in 9 , alightl/ roundly emargi« 
nate {Am. ^ 8erv.). 

428. CloNOPSis RUBBSCEKS, Distant. 

ChnopstB ruhescene, Diet.,' Trans. Ent. Soc., p. 859 (1887). 

Body flribove sangaineous: head somewhat obscurely punctate; an- 
tennea reddish, third joint shorter than second or fourth, fifth joint 
longest and pilose: lateral margins of the pronotum finely orenulate, the 
lateral angles produced into short subacute spines between which is a 
transverse ridge, before which the surface is obliquely defiected towards 
the head; pronotum is also transversely rugulose, except two levigate 
spots on the anterior area: scutellum longitudinally rugose, with a row 
of black punctures on the basal half of the lateral margins; coriutn 
obscurely punctate and finely rugulose, with a few black punctures near 
the inner apical angle: ipembrano pale hyaline: body beneath and legs 
pale reddish; the body is very finely and darkly punctate, and the tibiae 
have a fuscous spot on under side of apices {Diet). Long, 14; exp. 
angl. pron., 7 mill. 

Reported from Sikkim. 

Genus Diplorhinus, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 178 (1843): Dallas, List. Hem., i, p. 359 (1851) ; Walker 
Cat. Het., iii, p. 494 (1868): St51, En. Hem., v, p. 118, 122 (1876). 

Juga prolonged, broad, divaricate, pointed: 2-3 joints of the an- 
tennee of equal length : pronotum posteriorly rugose and strongly punc¬ 
tured, lateral angles produced in a process which is obtuse or abruptly 
somewhat acuminate at the apex, turning outwards, sides crenulate: 
scutellum less strongly punctured than the pronotum: veins of mem¬ 
brane, straight, black on a pale ground: posterior tibiae straight, 

429. Diplorhinus quadricornts, St&l. 

Diplorhinus guadricomiSf StM, En. Hem., v, p. 122 (1876), 

d*. Very close to 2)./wrca^ws, Westw., differs in the longer juga, 
gradually acuminate, more divaricate, furnished with straight lateral 
margins; pronotum more strongly rugose, lateral margins more remotely 
and more obtusely denticulate, process of the lateral angles twice as long, 
body narrower (jS^dU). Long, 20; broad, 8|; breadth of pronotal pro¬ 
cesses, 12^ mill. 

Reported from N. E. India, Assam (mihi). 
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430. DiPLOBHiNUs FURCATUS, Westwood. 

Ateloeerua ? /iwcatua, Westwood, Hope, Cat. Hem., i, p. 20 (1887). 

Phyllocephala diitms, Herr, Sohaff., Wans. Ina., vii, p. 71, t. 237, f. 740 (1844). 

Orthoschizop8 f fwcata, Walker, Cat. Het., i, p. 232 (1867). 

Viploriwius fwrcatus, Am. & Serr., Hist. Nat. Ins. H4m., p. 178, t. 8, f. 6 (184$) . 
Dallas, List Hem., i, p. 369 (1861) ; Walker, 1. o. iii, p. 494 (1868) : VolL, Fanne Knt. 
rArch. Ind, N^erl., iii, p. 41 (1868): Stal, En. Hem., r, p. 122 (1876). 

Fuscous: hemelytra and scutellum a little paler: head large, por- 
rect, bifurcate : antennre short, very slender, pale: pronotum scabrous, 
sides serrate and posteriorly produced on both sides in a prominent 
angle: median line on horaelytra, blackish: membrane hyaline, with 
eight straight, black, longitudinal veins: feet lutescent In. 

P. distans, H. S., the lateral margin of the hemelytra and a small longi¬ 
tudinal line at base of the scutellum are ochreous; beneath dark brown, 
more red-brown posteriorly : feet yellow-brown. Long, 18-19 mill, 

Reported from Java. Sumatra. 

% 

Genus Macrina, Amyot & Serville. 

Hist. Nat. Ins. Hem., p. 179 (1843): pt., Dallas, List Hem., i, p. 360 (1861); 
Walker, Oat, Hob., iii, p. 496 (1868) : Stal, Hem. Afric., i, p. 234, 244 (1864); En, 
Hem., V, p. 118, 122 (1876). 

Body oblong-ovate : head triangular; jnga flat, very acute, contigu¬ 
ous or somewhat so; in Indian species, the second joint of the antennw 
extends at least by half beyond the apex of the head: sides of prono¬ 
tum produced behind the middle in a gradually acuminated process, 
turning outwards and more or less forwards: posterior angles of the 
genitalia, in d*, hardly prominulous, rounded. 

431. Macrina dilatata. Distant. 

Macrina dilatatay Distant, A. M. N. H., (6 s.) iii, p. 45, 62 (1879); Watei'lioase, 
Aid, t. 6. 

Broad, ovate: head broad, triangular, moderately covered with deep 
dork punctures; juga slightly sinuated, divided at the apex, meeting be¬ 
yond the tylus which is much shorter: antenn© with the third joint 
shortest; fourth rather longer; fifth longest, black, with the base rufous 
(the first four joints vary in different specimens from rufous to luteous) : 
rostrum reaching anterior cox©: pronotum with the base slightly rugu- 
lose, somewhat crescent-shaped in front where it is bordered with a pale 
InteouB band between the lateral angles, which are produced into two 
stout spines directed forwards; spinal apices black: anterior portion of 
the pronotum abruptly deflexed to the head, transversely costato, mo- 
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derately punctured with brown; lateral borders denticulated: scutellum 
reaching beyond the base of the membrane, with five longitudinal, in¬ 
distinct, somewhat catenulate elevated ridges, which are sprinkled with 
luteous, the median ridge generally most indistinct; membrane pale 
fuscous, extending beyond the apex of the abdomen; beneath and legs 
oonoolorous, thickly and finely punctured with brown: tibiae sulcated 
{Distant). $, long 16, breadth at base of corium 8; exp. angles pronot, 
11 millims, $, long 17, breadth at base of corium, 8|, exp. angles 
pronot, 12 mill. 

This species approaches M, coccineay T^alker, but differs in its much 
greater breadth; some specimens are of a much darker colour than 
others. 

Reported from the Naga hills 2000-6000 feet; N. Khaaiya hills 
1500-3000 feet. 


432. LJacrxna coccinha, Walker. 

Macrina comnea, Walker, Cat. Hot., iii, p. 497 (1876); Distant, A. M. N. H., (6 
8 .), iii, p. 46 (1879). 

Bright red, very elongate-oval; head acute, a little longer than 
broad; tylus transversely striated ; juga contiguous, obliquely striated: 
eyes not prominent: rostrum partly black, extending to the first coxae: 
antennae slender; second joint much longer than the third, as long as 
the fourth; fifth longer than the fourth, sometimes mostly black: prono- 
tum and scutellum transversely rugulose; the former with a ridge be¬ 
tween the posterior angles, which are acute, elongated and slightly in¬ 
clined forward; sides in front serrated; a transverse, sometimes testa¬ 
ceous, callus on each side near the anterior margins: scutellum much 
attenuated, rounded at the tip, with a few or many yellow speckles; 
abdomen truncated at the tip; legs slender: hemelytra thickly and 
minutely punctured; membrane pellucid {Walker), Body long, 144-15 
mill. 

Reported from Penang, India, Assam, Sikkim (mihi). 

Genus Tetroda, Am, & Serv. 

Hist. Nat. Ins. Hem., p. 177 (1843): Dallas, List Hem., i, p. 366 (1861) j Walker, 
Cat. Het., iii, p. 493 (1868): St&l, Hem. Afrio., i, p. 234 (1864) ; £n. Hem., v., p. 118, 
122 (1876). 

Head with the juga long, gradually acuminate, slightly diverging 
outwards, somewhat straight, and tip slightly rounded; narrowed from 
the eyes, not incised at the eyes, lateral margins for the most part 
straight; second joint of antennas a little shorter than the third, rest 
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almost equal in length; sides of pronotnm laminated, prodnoed anterior- 
ly in a depressed porreot process, sides scarcely orennlate: sontellnm 
extending scarcely beyond the middle of the abdomen, ending in a 
ronnded point: veins of membrane rather straight. 

433. Tetbodes histeroides, Pabrioius. 

Acanthia hiateroidea, Fabr., Ent. Syst. Suppt. p. 526 (1798). 

Aeliafurcata, Fabr., Syet, Bhyng., p. 188 (1803): Stoll, Panaises, p. 109, t. 28, f. 
‘197(1788). 

Aalia hiateroidea, Fabr., Syst. Rhyng., p. 189 (1803). 

Thyllocephala fwrcata, Herr. Schaff., Wanz. Ins,, vii, p. 70, t. 237, f. 788 (1844). 
Megarhynchua 4-9)>»noswa, Westw., Hope, Cat. Hem., i, p. 19 (1837); Walker, 1. 
o, p. 493 (1868) P 

Tetroda hiateroideSf var. avmatranaf Ellenr. Nat. Tijda. v. Ned. Ind., xxiv, p. 
171 (1862). - 

Tetroda hiateroideaj Am. & Serv., Hist. Nat. Ins. Hem., p. 178 (1843) ; Dallas, 
List Hem., i, p. 356 (1851); Walker, Cat. Het., iii, p. 193 (1868); StM, Hem, Fabr., 
i, p. 41 (1868); En. Hem., v, p. 122 (1876) ; Vollenhoven, Panne' Ent. TArch. Indo- 
N^er., iii, p. 41 (1868); Distant, A. M. N. H., (6 s.), iii, p. 46 (1879) j Soott, Trans. 
Ent* Soo., p. 306 (1880). 

Head black, bifid, with the rostrum inserted below the lobes j pro-* 
notum obscure, flat, the anterior angle much produced on both sides, 
somewhat spinose: scutellum black with a white marginal line on both 
sides : hemelytra black: body obscure (Fabr). Long, 17 mill. 

Reported from Java, Burma, Bengal, Sikkim (mihi), Assam (ifthi), 
Binkip island. 


434. Tetroda divaricata, Dallas. 

Tetroda divaricata, Dallas, List Hem., i, p. 356 (1851); Walker, Cat. Het., iii, p. 
493 (1868); St^, En. Hem., y, p. 124 (1876). 

d*. Fuscous, punctured : juga divaricate : membrane whitish, veins 

black; body beneath more obscure; antonnse black, two basal joints 

fuscous {Dallas), Long, 13-14 mill. Hardly diflerent from T. histeroi- 
■ 

deSy Fabr. 

Reported from Nepal, Sikkim (mihi). 

436. Tetroda atomaria, Dallas, List Hem., i, p. 366 (1851); Walker, Cat. Het., 
iii, p. 493 (1868). 

d. Head testaceous, thickly and faintly punctured; juga nearly 
meeting at the apex, lateral margins straight; pronotum with the an¬ 
terior portion testaceons, obscure, punctured, becoming dark brown 
posteriorly, with numerous small elevated testaceous points: scutellum 
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dark brown, nearly black, punctured, with numerous small warts similar 
to those on the pronotum, and on each side at the base a yellow impuno- 
tate line, which tapers to a point posteriorly : coriaceous portion of the 
hemelytra dark brown, punctured, with several irregular longitudinal 
testaceous lines formed of small raised points; membrane whitish, 
opaque: body beneath testaceous, with an interrupted black band down 
each side within the lateral margins, on the line of the stigmata; stig¬ 
mata white; pectus punctured with brown; legs testaceous; femora 
punctured with brow a: rostrum pale testaceous: autenuse yellowish* 
white {Dallas), Long, 12^ mill. 

Reported from N. India, 

436. Tbtroda bilineata, Walker. 

Tetroda hilineatat Walker, Cat. Heb., iii, p. 404 (1868). 

Fawn-colour or blackish, or of an intermediate hue, very thickly and 
minutely punctured : head ^^pry much longer than broad; juga separate, 
lanceolate, twice the length of the tylus: eyes rather prominent: rostrum 
extending to the first coxm : antennie black, about one third the length 
of the body; second joint a'little longer than the third ; fourth longer 
than the second ; fifth a little longer than the fourth : pronotum and 
scutellum transversely and slightly striated : pronotum with the anterior 
angles porrect, much elongated, very acute: scutellum attenuated 
rounded at the tip, with two whitish stripes which taper and converge 
from the base nearly to the tip and are bordered with black on the outer 
side : abdomen beneath in the blackish individuals of a dull dark red' 
hue: membrane cinereous; veins black (Walker), Body long, 14-17 
mill. 

Reported from Java, Sumatra, Malacca, Burma, India, Sikkim 
(mihi). 

Genns GEiiLiA, Stal. 

Hem. Afric,, i, p. 234, 243 (1864); Kn. Uoin., v, p. 118, 122 (1876). 

Body oval: head much dilated, foHaceous, lateral margins distinctly 
incised at the eyes, abruptly dilated at the eyes and forming an angle, 
thence rounded before the incisure ; juga very slightly distant: anterior 
lateral margins of the pronotum produced forwards in a depressed lobe, 

437. GKhLiA NiOBiFi^NNrH, Dallas, 

Tei^oda nigripennist Dallas, List Hem., i, \k 357 (1851) ; Walker, Cat. Het., i», 
p. 493 (1868). 

Oellia nigripenni&f StM, Da. Hem., 7, p. 123 (1876). 

Reddish testaceous, thickly and finely punctured: head with 
J4 
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the lateral margins abruptly dilated a little before the eyes ; pga foliacse - 
ous, rounded externally and nearly meeting at the apex : pronotum faintly 
rugose transversely, and with a distinct transverse ridge not far from 
the posterior margin ; scutellum with its lateral margins brownish and 
with a black streak at each side at the base: hemelytra with the disc 
brownish; membrane black : margins of the abdomen ferruginous: body 
beneath with an irregular blackish band on each side on the line of the 
stigmata which are white: legs testaceous; tibiee at the apex and the 
tarsi ferruginous : rostrum and antennea testaceous, the latter somewhat 
ferruginous {Balias), Long, 12^-13 mill. 

Reported from N. India, Karachi (mihi). 

438. Gkllia obtusa, Dallas. 

Tetroda-ohtusaf Dallas, List Hem., i, p. 357 (1851); Walker, Cat. Het., iii, p. 493 
(1868). 

Qellia (?) obtusOf Stiil, En, Hem., v, p. 121 (1870). 

cT. Testaceous, very thickly and finely punctured; head, with the 
juga foliaceous, rounded at the apex, with the inner angles obtuse, not 
meeting; lateral margins with a minuto black spine, tipped with yellow, 
on each side in front of the eyes; pronotum with an indistinct, trans¬ 
verse ridgo near the hinder margin : scutellum with several scattered 
black points, and a black streak on each side at the base: membrane 
whitish, opaque: abdomen beneath thickly and rather coarsely punc¬ 
tured, with a largo transverse impunctate pit on each side of each seg¬ 
ment, touching the posterior margin of the preceding segment; the 
space around each o£ the stigmata with an irregular patch of black 
punctures: pectus rather coarsely punctured, with a few scattered black 
points, and a black shining spot on each side of the metastethium : legs 
testaceous; femora with brown points : rostrum testaceous, with the 
apex black: antennm testaceous (Valias). Long, 13^-14 mill. 

Reported from N, India. 

Genus Meoariiynciius, Lap. 

Ess. Hem., p. 65 (1832): Am. & Sow., Hist, Nat. Ins. Hem., p. 179 (1843): 
Dallas, List Hem., i, p. 361 (1851): Walker, Cat. Het., iii, p. 498 (1868): fital, Hem. 
Afrio., i, p. 234 (1864); En. Hem., v, p. 118, 123 (1876). 

Body very elongate : head very long, ending in a sharp, bifid point, 
the bifurcation so close as to appear above but a longitudinal groove in 
the middle of the head : eyes very small, hardly prominulous : antennas 
long, 6-jointed,. first very short, rest of equal length to each other: ros¬ 
trum very short, hardly reaching the insertion of the first pair of feet, 
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Joints luther equal; pronotum nearly continuing the triangle formed by 
the head, "without posterior spines turning forwards; posterior angles 
not prominulous: scutellum elongate, rounded at the tip, extending a 
little beyond the half of the abdomen; hemelytra hardly allowing the 
margin of the abdomen to be seen; membrane shorter than the coria¬ 
ceous portion; wings shorter than the hemelytra : abdomen flat above, 
slightly tumid beneath, elongate, as broad at its base as the pronotum, 
gradually narrowing and abruptly truncate at the tip, nearly at the end 
of the hemelytra : feet robust, long, unarmed; tarsi long (Am, ^ Ssrv,), 

439. Megaiihynchus rostratus, Fabricius. 

jleiia rosirata, Fabr., Syst. Rhyiig., p. 188 (1803J: Bum., Haudb. Ent. ii (i), p. 
367 (1835). 

Lyg<jeu8 hastatus, Fabr., Syst. Rhyng., p. 239 (1803). • 

Megarhynchus elongatuSf Laporto, Ess. Hem., p. 65 (1832). 

Megarkynchus hatitatmj Dal]|i8, List Horn., i, p, 361 (1851); Walker, Oat. Hem., 
iii, p. 493 (1868): VolL, Fauno Enfc. Ind. Ncor., iii, p. 42 (1868). 

Megarhynchus rostratus. Am. & SerT., Hist. Nat. Ins. Hem., p 180 (184(3) : Herr, 
Scbiiff., Wanz. Ins., ix, p. 303, t. 322, f. 999 (1853): EUonr., Nat. Tijddskr. Ned. Tnd., 
xxiv, p. 172 , f. 31 (1862); StM, Horn. Fabr., i, p. 41 (irs68); Ofvers. K, V.-A. F3rh., 
p. 645 (1870); En. Hem., v, p. 123 (1876). 

Clypeus of the head very long, bifid, with acute lobes; head, prono¬ 
tum, hemelytra, body and feet, cinereous, immaculate; antennse alone 
entirely rufous (^. rostrata, Fabr.). Very elongate: head porreot, 
subulate, acute, sulcate in the middle: antennse inserted beneath the 
head, pale at the base, rufous at the apex: pronotum smooth, a little 
produced on both sides posteriorly, palo deep black before the margin: 
the margin itself white: scutellum elongate, smooth, flavescent; margin 
white: hemelytra ferruginous, margin white: wings hyaline : body fla- 
vescent, with a deep black spot on both sides at the apex (£. hastatus, 
Fabr.). Long, 20 mill. 

Reported from Philippines, Java, Sumatra, Cambodia, Cochin-China, 
Siam, Burma, India, China, Sikkim (mihi). 

440. Megarhynchus truncatus, Westwood. 

Megarhynchus truncatus, West., Hope, Cat. Horn., i, p. 20 (1837); Dallas, List 
Hem., i, p. 361 (1853): Walker, Oat. Het., iii, p. 498 (1868): Voll., Faune VArch. Ind. 
N^er., iii, p. 43 (1868): Stil, En. Hem., v, p. 123 (187G). 

Megarhynchus testaceus. Am, & Serr., Hist. Nat. Ins. Hem., p. I 80 (1843): 
Walker, 1. c., iii, p. 498 (1868). 

Large: sub-parallel, testaceous-luteous, punctured fuscous: head 
acuminate, scarcely bifid, pronotum simple, as broad as the abdomen, 
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sides oblique, serrated: hemelytra fuscous, marked with pale lines: 
apex of the abdomen truncated (Westw,)^ Form somewhat similar to 
the broader examples of M, rostratits^ Fabr,, head and pronotum punc¬ 
tured fuscous ; anterior lateral margins of the pronotum narrowly palles- 
cent, not so strongly transversely rugose; distinot median longitudinal 
line and fine anterior transverse wrinkle levigate; posterior angles pro¬ 
duced in an acuminate tooth (Stdl). Long, 21 milf. 

Reported from Java, Penang, India, China, Assam (mihi). 

t __ 

441. Mkgarhynchus limatus, Herr. Schaff. 

Megarhynchus limatus^ Horr. Schaff., Wanz. Ins., ix, p. 803, t. 822, f. 998 (1853) : 
StAl, En. Hem., v, p. 124 (1876) : Distant, A. M. N. H., (5 s.), iu, p. 45 (1879). 

Elongate-obovate, broadest over the pronotum: head bifid, a little' 
longer than broad: pronotum and scutellum grossly punctured, trans¬ 
versely rugose: sides of pronotum serrulate, roundly prominuloua and 
moderately acute, though the angles are L'ardly prominent: scutellum 
with five weakly elevated longitudinal lines: the hemelytra finely punc¬ 
tured between the elevated veins: dark oohreous yellow; the feet more 
ferniginous ; hemelytra between the veins, purple-rod. Like and closely 
allied to M, truncatus, Westw., from which it diifers in having head and 
pronotum shorter, stature broader, punctuation stronger, concolorous or 
weakly ferruginous, rarely fuscous on the head : the lateral margins of 
the pronotum are not pallescent, they are strongly rugose, posterior 
angles slightly and somewhat obtusely prominulous, no leyigate longitu¬ 
dinal line or only a very obsolete one, no anterior ti’ansverse wrinkle or 
ridge. Long, 20-21 mill. 

Reported from Assam (mihi). 

442. Megarhynchus tbansvbrsalis, Westwood. 

Tetroda transversaliSf Westw. in Royle’s Ill. Bot. Him , p. liv, 1.10, f. 7 (1839) ; 
Dallas, List Hem., i, p. 366 (1851); Walker, Cat. Het., iii, p. 493 (1868). 

Megarhynchus (?) transveraalis, Stal, En. Hem., v, p. 124 (1876), 

Fuscous-black: acutely bicomuted; anterior angles of pronotum 
produced acutely forwards: pronotum and scutellum transversely striated : 
corium black, very thinly punctured; membrane whitish: antennee and 
feet black (Westw^). Long, 15^; broad, 7^ mill. 

Reported from the Himalaya. 

443. Megarhynchus diversus, Walker. 

MegarhynchuSt diversus^ Walker, Cat. Het., iii, p. 498 (1868). 

Testaceous, subfusiform, nan’owost at the tip of the abdomen, thick- 
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ly and minutely punctured; some of tlie punctures black: head a little 
longer than broad; juga laEeolate, connected; eyes not at all promi¬ 
nent : rostrum extending to the fore coxee; autennie slender, second joint 
much longer than the third, as long as the fourth; fifth longer than the 
fourth I pronotum with the posterior angles prominent and nearly rect¬ 
angular; sides in front serrated; scutellum attenuated, rounded at the 
tip, with some black speckles along each side near the base; abdomen 
with the hind angles of the apical segment extending beyond the anal 
appendage; hemelytra more minutely punctured than the pronotum: 
membrane pellucid (IFaller). Long, 12J mill 

Reported from India. Difers from M, tmcatus, Westw., in having 
the posterior angles of the pronotum more determinate and the thorax 
more abruptly contracted. 
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IV .—On certain Earthworms from the Western Himalayas and Dehra 
Dun.—By Alfred Gibbs Bourne, D.Sc. (Lond.), G.M Z.S., F. L. S., 
Fellow of University College, London, and Madras University. Com* 
municated hy The Superintendent op the Indian Museum. 

[Received December 15th, 1888 j—Read January 2nd, 1889.] 

(With Plate III.) 

Introduction .—These specimens were collected and placed in my 
bands for examination by Mr. J. Wood-Mason, Superintendent of the 
Indian Museum, Calcutta. They come from two localities, Dehra Dun 
and Masouri. Dehra Dun lies at the foot of the Western Himalayas 
and at no great elevation. Masouri lies at an elevation of 5—6000 feet 
on the southern slopes of the Western Himalayas. 

The worms from Dehra Dun belong to the three genera Perichcefa, 
Perionyx, and Typhceus. There is one spociea of each of these genera. 
The Perichcefa is P. houlleti, E. Perrier. The specimens of Perionyx are 
none of them in a sufficiently mature condition to enable me to charac¬ 
terize the species; they differ in the shape of the setas and in colour 
from P. saltans, Bourne ; neither can they be referred to P, excavatus, 
E. Perrier; nor to P. mHntoslii, Beddard. The Typhceus I have referred 
to a new species, T. masoni. The worms from Masouri include three 
species of Lumhricus, or at any rate of some genus or genera of the 
Lumhricidee, and two species of Perionyx. The specimens,of the latter 
are, like the specimens of Perionyx from Dehra Dun, immature, and do 
not moreover appear to belong to any of the hitherto described species 
of this genus. I refrain from naming the species of Lumhricus, because 
I could only give an incomplete description and thus hamper any future 
observer who obtains them in a fresh condition. The literature with 
regard to the genera and species of the Lumhricidee is already in great 
confusion. I am now acquainted with seven distinct species belonging 
to this family which occur in India. 

We have not at present many data with respect to the relation 
between the altitude and the worm fauna. 

I have stated* that Perichcefa stuarti is to be found at an elevation, 
of 6000 ft. and also at one of 1000 ft., but this has proved to be a mistake 
which arose from my collector having mixed specimens from the two 
localities. I cannot find P. stuarti at any great distance down the 
ghaut. * * 

♦ On Indian Earthworms, Part I. Preliminary Notice of Earthworms from 
the Nilgiris and Shevnroys. Proc. Zool, Soc. 1886, p. 667. 
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Fletcher^ has recorded Bpecliueua of the same species of worm from 
different altitudes, e. g.^ Lumhricus novm^hollandioB from the seadevel at 
Sydney and from 2,700 ft. at Capertee; PericJioeta exigm from the sea- 
level near Sydney and from Springwood on the Blue Mountains. 

There is, I presume, nothing like the difference in climate between 
these Australian localities that exists between that of any hill-station in 
India and of the plains. So far as my observations go all the species 
from hill-stations differ from those of the plains. I have found species 
of Perichceta, Acanthodrilus, and Mo7iiligaster on the hills and other, 
species in the plains, but I have never found Ltimbricus in the plains. 

I do not know how far the present collection is an exhaustive one from 
the district, but so far it appears that Tyjphcens is confined to the plains 
or moderate elevations, while there is an undoubted Perionyx from 
Dehra Dun, and of the three species of Perionyje previously^described 
P. salta7i8 comes only from considerable elevations, P. excavatus and 
P. m^intosJti come presumal^y from the plains, so that the genus Perionyx 
is also to be found at varying elevations. 

None of the species in the present collection are identical with any 
which I have hitherto found in Southern India. 

Perichjita houlleti. 

I do not propose to give any lengthy account of this worm without 
examining it in a fresh state. It is the less necessary to do so as the 
existing accounts enable one to recognise it with great certainty. It 
was originally described by Perrier,f and Beddard subsequently published 
two notes upon the species. 

In onoj of these ho has described tho setm which aro placed on 
the olitellar somites as much smaller than the seta) of tho “ anterior 
pre-clitollar ” somites, and states that they terminate in a “ dis¬ 
tinctly bifid extremity ; tho two points in which the seta ends diverge 
at a considerable angle from each other, but are connected by a 
delicate membrane. Tho opposite extremity of the seta, which is 
imbedded in the body wall, is abruptly truncated. Tho whole seta 
has not tho S-shaped curve, which is so constant a character in the 
group, but is curved only in ono direction. As in the other setso of the 
same species, and in the setse of earthworms generally, the middle part 
is somewhat thicker; but this region does not lie in the middle 'of the 

* Kotes on Australian Earthworms. Proo. Linn. Soc. N, S. W. 1886, p. 64S j 
1887, p. 387. 

t E. Perrier, Recherches pour servir a I’Histoire des Lombriciens Torrestres, 
Nouv. Arch. d. Mus. t. viii, 1872. 

J Proc. Zool. Soo. 1887, p. 389. 
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seise, but is closely approximated to the posterior extremity; the part of 
the seta which lies behind the dilated region is straight. The general 
shape of these clitellar setae, apart, of course, from the bifid extremityi 
is like that of imperfectly developed ordinary setss. That this is not 
really the case with these setaa is, however, clearly shown by the fact that 
all the setae of the several rows comprised in the clitellum have precisely 
the same shape, and also by the fact that in two specimens of the worm, 
which were the first that came to hand, the structure of these clitellar 
setes was precisely identical.”^ 

The ordinary setm present also some variations in size. The seta 
immediately on either side of the median ventral line is usually if not 
always larger than the others. The set® on the clitellar somites in 
my specimens agree with the minute description quoted above, 

Perrier states that the gizzard occupies somite IX, but I have found 
that the septa separating somites VIII—IX and IX—X are absent, so 
that the gizzard may be said to occupy somjtes VIII, IX,' X. This is 
the position ascribed to the gizzard in P. fern, P. indica^ P, peregrina^ 
and is moreover its probable position in P. sieboldi, P. japonica^ P. 
mwszca, and P, annulata. These are all worms possessing other special 
characters in common, and further investigation will probably add to the 
list P. affiniSf P. hirmanica, P. sumatrana, P, hasseltiy P. robusta, P. 
aspergillum, P. quadragenaria, P. elongata, P. achmardce, P. capensis, and, 
possibly, P. quee^islandica and P, darnleiensis. 

The organs described by Perrier as testes are doubtless seminal 
reservoirs; in position and structure they agree with these orgkns in so 
many other worms. I have not, however, been able to find the true 
testes, but could doubtless do so in fresh specimens. The spermathecce 
and prostates have been described and figured by Perrier. I have 
figured them in PI. Ill, Figs. 4 and 5. The number, position, and struc¬ 
ture of the spermathocoB have been largely used as specific characters. 
The structure of the prostate glands is a character of no less specific 
importance. 


TTPHiEUS MASONI, Sp. n. 

External characters. —Length 130 m.m.; width 6 m.m. Prosto- 
mium is short and broad and can be retracted so as to be hidden by the 
first or buccal somite. The latter is but very slightly marked off from . 
the second somite and is as usual devoid of sotee. The other pre-clitellar 
somites consist of two, three, or even four annuli. 

The clitellum when fully developed extends completely round the 
body in somites XIV, XV, XVT, nearly the whole of XVII, and a small 
portion of XIII. 
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The clitellum ])resents yentrally a very curious appearance owing 
to the structures about to be described. Between somites XV and XVI, 
and also between somites XVI and XVII, there is a pair of oval depres¬ 
sions in the middle of each of which stands a little papilla. Between 
somites XIX and XX there are similar structures, but the depressions 
are much less marked and the whole thing is smaller. These structures 
are a very little further from the ventral median line than are the 
ventral pair of setse on each side. The male pores are placed in somite' 
XVII a little further still from the median ventral line; they are on 
papillee which lie in very deep pits. These structures are shewn in PI. 
Ill, Fig. 1. 

The oviducal pores are placed anteriorly to the setee in somite XIV; 
they are separated from one another. 

The spermathecal pores are very well marked slit-like apertures 
placed between somites VII and VIII; they lie nearer the middle 
line than do setae 3.* The dorsal pores, intersomitally placed, are 
visible behind the clitellum; they are especially well marked at the 
posterior end of the body. 

Nephridiopores are not visible. There are eight setae in each 
somite; they are confined to the ventral surface of the body. Their 
arrangement in eight longitudinal rows is what chiefly strikes one on 
examining a spirit specimen. In about the anterior two-thirds of the 
body setee 1 and 2, and 3 and 4, lie nearer to one another than do setm 2 
and 3, that is to say, tho setas are placed in couples, but this arrangement 
gradually changes and in about the posterior third of the body the eight 
setee still lying in a row on tho ventral surface are almost equidistant 
from one another. The vonti'al gap remains however a trifle wider than 
tho interspace between any two setee. 

The full complement of setae is pi*eaent in the clitellum, but in 
somite XVII sotro 1 and 2 are replaced by the groups of penial setm 
described below. 

Septa .—The most anterior septum is septum IV—V (i. e., tho 
se^um which forms tho boundary between somite IV and somite V). 
This and septum V—VI are very thick being exceedingly muscular. 
The next septa which are developed are, I think, septa VIII—IX, IX—X, 
and X—XL These are all fairly muscular and placed close together, 
that is to say, they do not correspond in position with the external 
divisions between the somites. It is therefore exceedingly difficult to 

^ I adopt the conveniont Bjetem of numbcriTig tho sotso suggostod by Jlenhatii; 
Bota 1 being the seta which lies nearest the median ventral line on either side; seta 
2 the seta immediately beyond seta 1 and so on. 

15 
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state with certainty which segments they really hound. All the re¬ 
maining septa are very thin. 

Alimentary Oanal ,—The mouth occupies the usual position and 
when the prostomium is protruded is overhung by it, but, as stated above, 
the prostomium can be retracted so as to be completely hidden by the 
buccal somite; the mouth then appears to be terminal. 

The buccal cavity and pharynx resemble those of T. orientalia. 

The gizzard has precisely the structure described for that species. 
It is “ divided inta two portions an anterior small thin-walled com¬ 
partment and a large thick-'v^ralled portion, the gizzard proper, this last 
has a nacreous appearance on the outside and is lined by a very thick 
chitinous layer.” It lies between septum V—VI and septum VIII— 
IX and thus extends over three somites (VI, VII, VIII). Muscular 
bands are attached to the walls of the gizzard and pass to the body wall. 

The alimentary canal is considerably dilated in somite XI or XII, 
a pair of oesophageal glands being present. From the. gizzard up to 
this dilation the oesophagus is narrow, and beyond the latter, until it 
widens out at about somite XVI, it is also narrow. 

There are four pairs of glandular bodies placed on the intestine in 
the hinder region of the body. They are all bi-lobed and lie below the 
dorsal vessel and not above it. (Boddard states that they lie above the 
dorsal vessel in T. orientalis.) 

Nephridia ,—There are large tufts of nophridial tubules in the 
pharyngeal region and a series of smaller tufts in the other pre-clitellar 
somites. I have especially noted the tufts which are placed near the 
spermathocal ducts. I am unable, fi’om the specimens I have, to enter 
into further details with regard to the nephridia, but I have observed 
nothing which differs from Beddard’s account of these organs in T, 
orientalis and T. gavimi. 

Generative organs,—! am anxious to examine other specimens before 
giving a full account of these organs. 

A pair of ovaries are present in the usual position in, I believe, 
somite XIII, but the specimens being very contracted in this region it is 
impossible to be quite certain as to the number of any particular somite. 
The oviducts open to the exterior by a pair of pores placed in the 
anterior half of somite XIV. 

I have been unable to see the testes. 

I have found a single pair only of seminal reservoirs and near them 
a pair of bodies with a nacreous appearance which seem to be ciliated 
rosettes, as, connected with these, I find the vasa deferentia. 

I cannot be quite certain, but apparently both the seminal reservoirs 
and the ciliated rosettes belong to somite XI; as mentioned above, the 
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septum which I have calculated to be septum X-—XI is a thick one, and 
they certainly lie posterior to it. The seminal reservoirs are very large 
and extend backwards over three or four somites. 

The prostates (1 reserve for the present any expression of opinion 
as to the desirability of retaining this term or substituting for it the 
term atria) are large and lie one on either side of the body. Each 
consists of an irregularly coiled, almost orange-coloured, glandular tube 
which is connected at one end with a muscular duct opening to the 
exterior in somite XVII. The vas deferens is connected with this just 
before it penetrates the body wall. There is a muscular sac containing 
several very long and slender penial setoe ; these project from the little 
papilla which lies in the depression round the male pore. These setee 
are shewn in PL III, Fig. 3. There are two varieties, one of which is 
nearly a quarter of an inch in length and much longer than the other. 

There is a single pair of spermathecse, the apertures of which lie be¬ 
tween somites VII and VI!^I, as shown in PI. II, Fig. 1. Each sperma- 
theca is large, somewhat reniform in shape, and has arising from the hilus 
a short, very stout and muscular efferent duct. Opening into the duct 
near the hilus is a pair of diverticula. One of these is so deeply bi-lobed 
as to almost form two separate little sacs, while the other is slightly 
tri-lobed. Both have a very nacreous appearance which is not possessed 
by the spermatheca itself. 

General Remarks, —There can be no doubt but that this worm 
belongs to the genus Tijphceus^ Beddard. Two species of this genus have 
been described, T. orientalist and T, gammi.j^ 

I should have hesitated about placing this worm without further 
information in a separate species had not Beddard described this second 
species T, gammi; but this worm differs as much from either T, orientalis 
or T, gammi as these latter do from one another, Beddard denies the 
existence of a prostomium. If this is non-existent it is a very remarkable 
fact. Beddard states that setoe 3 and 4 arc absent from the somites 
which form the clitellum in T. orientalis. He does not mention their 
presence or absence in speaking of T. gammi. They are present in my 
species, although not always visible on a mere external examination, 
Beddard says nothing with regard to the arrangement of the setos in the 
posterior region of the body, so that I am justified in concluding that 
the arrangement which I haved noted is peculiar to my species; it gives 
the worm such a striking appearance that one could hardly fail to notice 
it. Beddard does not mention oesophageal glands as present in either 
T. orientalis or T. gammi. 

* Beddard, Ann. & Mag. Nafc. Hist. ser. 4, toI. zii, 1883. 

t Beddard, Quarterly Journ. Miorosc. Science, voL xxiz, 1888. 
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There is still some doubt, I think, with regard to the position of 
the septa in all species, and, until this is resolved, it is difficult to fix the 
position of the testes, seminal reservoirs, and ciliated rosettes. Beddard 
states that in T, gammi the two most anterior septa are septa IV—V 
and V—VI; that one septum, presumably VI—VII, is absent and that 
** farther back are three thickened septa which lie between segments 
VIII, IX and X/' Now, I believe, that in ascribing a position to the 
internal organs we should determine tho somite by the septa which 
bound it. It is true that tho septum often appears to have a position 
which is not in accordance with the limits of the somites as marked 
externally, but this may be seen in longitudinal sections to be due 
to the fact that the muscular fibres of the septum adhere for some 
little distance, either backwards or forwards, to the body wall. Bed- 
dard’s statement that three septa lie between three “ segments ” is 
misleading.' Three septa bound two somites. I would interpret the 
“ three thickened septa ” mentioned above as septa VIII—IX, IX—X, 
and X—XI. If this be the case the single'pair of testes and ciliated 
rosettes lie in somite XI. According to Beddard’s account of T. gammi 
they lie in somite X, while judging from his figure they would appear to 
bo in somite XII. 

I propose to define the present species as follows:— 

T. masoni .—Penial setm of two varieties lying together in the same 
sac; the one variety very long, with a slight S-shaped curve and a sub¬ 
terminal dilation at tho distal extremity, while tho proximal extre¬ 
mity presents irregular transverse markings ; tho other variety shorter, 
somewhat spear-shaped, tho distal extremity flattened and furnished 
with obscurely marked chevron-shaped ridges. 

The setee in about tho posterior third of the body are not arranged 
in couples as in the anterior two-thirds, bub are equi-distant from one 
another, tho ventral gap being slightly larger than the interspace 
between any two setoe. 

The spermatbecoe are provided with two diverticula, tho one bifid 
the other obscurely trifid. 


I do not suggest any modifications of Boddard’s definition of the 
genus, but expect that some will bo ultimately necessary. As far as we 
know, neither the character of the diverticula of the spermatheofle nor 
the number of these organs themselves is of generic value. The number 
of intestinal glands probably varies in different species, and, further, I am 
not quite sure about the position of the testes. 
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HPIANAIION OF PIATB E 

Fig. 1. fifkm mm, Ventral view of the anterior somites. % month; 
sp.spermatheoal pore; {. ovidnoal pores; d*. male pores; pVpy.oopnlatory 
papillm i c. olitellnm. The roman nnmerals indicate the numbers of the somites. 

Fig. 2. Prostate gland, etc., of the left side from the same worm. est. aperture 
to the exterior (male pore); v, i ras deferens; m, d, mnscular duct of the prostate 
gland; pr. the prostate gland; p. s. sac containing ponial setm. 

Fig. 3. Penial setm from the same worm. Ono of each of the two raiieties a, 
and I). is drawn, 

Fig. 4, Penckta kuileti. Prostate gland bf the left side, ett, aperture to 
the exterior; % i muscular duct; pr, prostate gland. 

Pig. 6. Spermatheca of the same worm seen turned forwards, sp. Sperma- 
thecal sac proper; ap\ largo ccecal direrticulum; a/, small coecal diverticulum. 
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V .—Notes on Assam Butietfiies.—By William Doherty, Oinciimatiy 

U. 8. J, Communicated by the Superintendent op the Indian 
Museum. 

[Keceived and Read January 2nd, 1889.] 

(With Plate X.) 

A collection of butterflies made on the Upper Assam frontier be¬ 
tween August and December, afforded material for the following notes. 
The specimens were taken ^ partly in the hills beyond Margherita, on 
the border of the independent Naga country, fifty miles due south of 
Sadiya and the Brahmaputra, and partly on the Dibang and Dikrang 
rivers north of Sadiya. The season was a very poor one, the cold 
weather commencing earlier than usual. The number of species taken 
was so small, and some groups were so poorly represented, that I have 
thought it best to postpone publishing a list of the butterflies of the 
district till after my return there next spring. 

The dry-season, non-ocellate brood of Mycalesis, Melanitis, Junonia^ 
etc., appeared about the end of September, and none but rubbed and 
ragged individuals of the wet-season brood were seen flying after that 
date, ^mona amathusia^ a morphid, turned out to be also dimorphic, 
as indeed might have been expected. My theory of the effect of drought 
and humidity (somewhat like that of heat and cold on certain European 
species) on the shape and ocellation of these butterflies has now re¬ 
ceived confirmation from various sources. In Eastern Java and the 
neighbouring islands of Sumba, Sambawa, and Timor, the seasons are 
the reverse of those in India, the winter months—December, January 
and February—being the rainy ones. I found the broods of the Satyridce 
similarly reversed there, the wet-season form coming out late in the 
autumn, and the dry-season one in the spring. This is of course only 
indirect evidence, but direct evidence has not been wanting, Mr. de 
Nic6ville, who early adopted my views on this subject, some time ago 
reared Mycalesis mineus from the eggs of M, visala and has lately bred 
both forms of Melanitis leda under natural conditions from the eggs of 
the ocellate one. This, however, took place at the time of the change 
of monsoon. At any other time it must be very unusual for both forms 
to come from the same parent. Two years ago in the early part of the 
dry season in the island of Sambawa, I succeeded in obtaining both 
Melanitis leda (jdeterminata) and ismene from the eggs of leda by keep¬ 
ing a wet sponge in the box in which the former species was reared. 
I particularly recommend this experiment to naturalists living in the 
East, as Melanitis lays its eggs with unusual facility in captivity, and the 
larva feeds on young growing rice, which is always obtainable. My 
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chief difficulty with this and other species resulted from my constant 
change of abode. The dimorphism of many other species yet remains 
to be demonstrated by breeding. But in these cases, the evidenee of 
the prehensores, in itself irresistible, added to the thousand signs and 
tokens of identity obvious to any unbiassed field-naturalist, settles 
beforehand what the results will be. 

Another group in which much may be done by breeding is that of 
the E^lploaa8 included by Mr. Butler in Salpiitx» Mr. Moore has de¬ 
scribed a number of Assam species forming the majority of his genus 
Pademma. These are not local varieties.' In a single glade in the 
forest one may find them all, together with dozens of intermediate 
forms. I have collected species of Salpinx in various regions from 
Malabar to Timor, and even in the smaller islands, where Euploeas of 
other types are among the most constant of insects, they varied to a 
remarkable extent. In Upper Assam, where midamus is the* dominant 
Euploeay the Pademmas more or less resemble that species, and after 
various fluctuations in the 'border-country between midamus and core, 
they finally assume, in Lower Bengal, a tolerably fixed and constant 
form {kollari) as a mimic of the latter. 

In general, however, it seems to me that the results expected from 
breeding will never be realized, and the formula now much in vogue 

among lepidopterists—“ these forms may be only varieties of - . . but 

till careful breeding has proved that such is the case, wo prefer to keep 
them distinct ”—is about as dangerous as can well be imagined. The 
burden of proof is thus thrown on the unfortunate breeder, and the 
describer feels that he can safely neglect the ordinary means of proving 
a species, examination of a series of both sexes from more than one 
locality, and an attempt to associate some structural peculiarity of form, 
sex-mark or prehensores, with the proposed species. The Pieridm have 
especially suffered in this regard, and in particular TeriaSy IxiaSy and 
Teracolus have been thus reduced to confusion thrice confounded. 
Breeding can probably accomplish little with such genera. A group of 
these butterflies, sitting together on the wet sand, will, in three cases out 
of four, consist of but one variety, varying little; or, if there is another 
present, it will usually appear quite distinct. The next stream-bed may 
contain quite another breed. There is no reason for supposing that these 
varieties would not, in a majority of cases, breed true. It would be 
only now and then that the breeder, having overcome the great and 
- greatly underrated (at least in the moister parts of the Eastern tropics) 
difficulties of rearing a new generation, will find any great variation in 
his specimens. But even this will prove nothing, because hybridism, 
which undoubtedly takes place occasionally between butterflies unques- 



120 W. I>o\miy'~^Note8 on Assam ButtmjUes, [No. 1, 

tionably distinot, mnsb play a great part in such unstable races as those 
of Terias. The results of Mr. de Nio6ville’s previously mentioned experi¬ 
ment with Melanitis (though not, I think, those of mine) may with 
apparent justice be attributed by some to this cause. It is not by breeding 
that species like those of Terias described by Mr. Moore from Mergui 
will be invalidated. On examining the forms of different regions, one 
observes that the genus varies similarly almost everywhere, that the 
races have no well-marked habitat, and that every fresh locality and 
season adds links connecting them. The cutting down of forests seems 
to produce a general amalgamation of varieties which perhaps bred 
truly before. Ixias is a much more variable genus in the scrub jungles 
of Mount Abu, than in the high forests of Burma. In the open country 
around Calcutta and Rangoon, there is an inconstancy in the specimens 
of Terias which will rarely be found in the neighbouring tracts still left 
in their original state. The plants those butterflies feed on, instead of 
growing here and there in open spaces in the forest, are spread uniformly 
over extensive districts, and the wandering habits thus originated lead 
to hybridism and the obliteration of local races. The varieties of 
Teracolus, which are, so far as my experience goes, confined to dry, open 
country, are by no means so locally true as those of the forest-haunting 
genera. 

It was perhaps tho general destruction of forests in the long-settled 
parts of the East-Tndia, China, Java—whether by the agency of nature 
or hy that of prehistoric man, that gave rise to seasonal dimorphism 
in the Satijridm. In the wot, dark woodland, their ocelli serVed them as 
a protection. Then came the change; the country was partly deforested, 
and, instead of the former uniformly damp climate, there was a long dry 
season in which the rank vegetation withered, the sunlight entered 
everywhere, and the ocellate butterflies were rendered conspicuous. 
Some species disappeared from the regions thus affected, while others lost 
their ocelli and assumed tho angular shape and dull .neutral colouring 
of dry leaves, and so survived. In the less variable climate of the 
equatorial regions, this has rarely taken place, and generally only tho 
ocellato broods are found there. And in desert regions, instances may 
perhaps occur whore the ocellate form has altogether disappeared. 

Other interesting examples of the effect of environment on insect 
life may be mentioned. The large dark form of Hypolimnaa holina 
called jacintha occurs along with the typical race in many neigh¬ 
bourhoods. But I have generally taken jacintha in shady jungle, 
while the other variety may be common in the dry, open country half a 
mile away. In Assam I observed a remarkable case of similar change 
in the female of Appias hippoides. The normal form is dark above and 
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below, aiul bat slight]^ clouded with whitish and dirtj jellowt It was- 
110^117 taken in the forest, moving ^wlj about in the deep ehade, or 
tying perdue among the leaves. The other was almost as brightly 
coloured with pure white and rich yellow as the male, differing ohSeffy in 
the absence of ttie subapioal yellow spot on the forewing below. Like 
the male it was always flitting np and down the sunny ^paths at the 
edges of the wood, Only alighting from time to time for a moment or 
two. Intermediate specimens occurred, and there was no possibility 
that the species could bo different; but the forms were so unlike that 
they might almost claim to be called dimorphic. I might have hesi¬ 
tated to adopt the conclusion that the differences corresponded with, 
or perhaps resulted from, the difference in station and habits, if I had 
not observed precisely the same thing in Appias nero in Borneo and 
the Malay Peninsula. Here again a female almost as richly-coloured 
as the male,'* flies about with it in the sunlight, and a dusky, dull 
orange form lies hidden p the woods. But it is possible that these 
differences in the female may correspond with those very slight ones in 
the male on which Mr. Butler has based his Appias figulina, and that 
two distinct species are in question. 

In Euthalia and its allies, groat differences exist in allied species 
in the costal xein of the forewing, which in some species is free, and in 
some anastomosed with the first subcostal branch. I here give a list 
of the species taken in Assam, and those in the Indian Museum, ar¬ 
ranged with reference to this peculiarity ; 

f 

With the costal vein free» 

* *' 

Symphmdra nais, 

Lexias teuta, 

Lexias teutoideSy ■ 

Lexias rectaj 

* Unless my memory fails me, Mr. Forbes, in hia ** Wanderings in the Kaatem 
Arohipel&go/' observes that the females of Belemi-i, Catopt>Uia, Appiasj and Hebomoia 
are more conspiouoasly coloured than the males. Scon against the white floor of a 
oabinot-drawor, or against a dusty road, they may be, but wliifco backgrounds are 
not to be found in tho jungle as nature mado it. Thoro the malo of Appiaa nero, 
goes by like a living Are, and fcho pure whito of tho raalo of Appiaa lets ojT 

the green-white of the male of CatopbiUa aro of a brightnoss almost luminotts, Tlid 
dark variegations of the female obviously mitigate their brilliancy. Besides, even 
the brightest-hued females aro more retiring and fonder of the shade than thd 
males are, and hence less obvious. In all probability tho female is only more con- 
’ spicnoufi than the male in such extraordinary species as that justly called Sypolimnai 
e/nomala by Wallace, and perhaps in a few such Lycxnxdx as Biduanda thesmia and 
Cetapxcilina delicatum, 

16 



122 


W. Doherty —Notes on Assam Butterflies, 


[No. 1, 


Bophla evelinaf ^ 

Dopkla de^'mUj 
Dophla ? dunya, 

Euthalia lubeniina, 

Euthalia phemiusj (a mimic), 

Euthalia acontheat 
Euthalia jama^ 

Euthalia telchinia, (a mimic), 

Euthalia Icesava,, 

Euthalia vasanta^ 

Euthalia garuda^ 

Euthalia ? jrancue^ 

Euthalia ? sahadeva, 

Euthalia ? anyte, 

Euthalia f patahiy 
Euthalia ? nara. 

Bat of these, one out of five specimens of nara and patala had the 
costal vein anastomosed. And while all the seventeen males of kesava 
examined had no anastomosis, it was invariably present in the eighteen 
females placed under this species in the Calcutta Museum. 

With the costal and first subcostal veins united, 

Euthalia ? durga, 

Lexias ? dirtea, 

Lexias ? cyanipardus, 

Felderia lepidea^ (apparently a protected species), 

Felderia macnairi, (apparently protected),* 

Felderia iapis^ 

Felderia andersoniij (apparently protected), 

Felderia satropaces, (apparently protected), 

Felderia cocytina^ 

Tanalicia pulasara, 

Tanaltcia ciharitis^ 

Tanalkia nicevilleiy (a mimic), 

Tanacciaj ahnu, 

Tanaetia adima^ 

Tanaecia apiades^ 

Tanaecia puseda^ 

Tanaecia f anosia, * 

^ It is mimicked by a new and remarkable species of Eerona (P) of which both 
eexea were taken by me in Borneo, and aro now in Mr. Heumoegeu’s poBsesBion* 
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In durga one out of six males had no anastomosis, and similar oases 
occurred in dirtea and cyanijpardus^ and apparently in satropaces. It is 
obvious that this feature is not absolutely constant. I have a specimen 
of Symphoedra dirtea, female, in which no less than three very conspi¬ 
cuous anastomoses occur, the costal vein being united with the first sub¬ 
costal branch, the latter with the second, and that with the third. The 
variation in Protho’d is mentioned below. Two years ago I made a list 
of the Malayan species similar to the above, and it exhibited similar 
irregularities. 

Tho specimens described below are in Mr. Noumoogon’s collection, 
unless tho contrary is stated. 

Family Satybid.^:. 

$ 

Mtcalesis (Sadaroa) ciiAiUKA, Mooro, (oculata), Marghcrita, only 
tho ooellate form taken. ^ 

Leihe naga, n. sp. PI. X, Fig. 4, $. Female, dark fuscous. 
Forewing with a broad white obliciuo band from tho costa (near which 
it is broader and whiter) to tho siibmcdian, above which it is suddenly 
bent downwards, passing close by tho end of tho cell but not touching 
it, its inner border distinct, its outer diffused, llindwing with two pale 
submarginal lines, the ocelli showing through tho wing, especially the 
white pupil of the fifth. Below uniform light fuscous-browu with a slight 
bronzy lustre. Forewing, base unmarked except by a very obscure darker 
lino across the coll, the white band as above, two straight pale aubmar- 
ginal lines und five perfect subcqual ocelli (ringed with palo violet), set 
in nearly a straight lino between the lower median and tho lower 
subcostal branch. Hindwing, with two iiTogular transverse darker lines 
placed unusually close together, and enclosing a narrow space obscurely 
glossed with violet. They originate below tho costal vein, the inner 
crossing into tho cell at the origin of tho upper discocollular, and 
continuing parallel with it to the liind margin of tho coll halfway 
between the forkings of tho median vein, continued obscurely through 
tho submedian space. The outer lino runs in a parabola from the costal 
vein to the upper median, skirting but not touching the end of the cell, 
and, crossing tho base of the upper median space, disappcai’s above the 
last ocellus. Ocelli six, all largo, perfect, with white pupils surrounded 
by black and oohreous and set in a largo violet-whitish ring, Tho first 
is within the line of the others, and js extremely largo, the next three 
subequal, the next larger, tho sixth gominafo, with two soparato white 
pupilled black spots in a yellow field. Two wavy submarginal pale 
lines. 
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A single female, near Margherita. It is very large—about three and 
a half inches in expanse. The hind wing has almost no outer angle, the 
fore wing has the outer nargin straight (rounded in verma, etc.) and the low¬ 
er angle not cut away (as in Ityrania), The last bifurcation of the median 
vein of the hindwing takes place a little before the end of the cell. The 
species has no near allies. Lethe margaritce, Elwes {Neorina^ margaritm^ 
Marshall and de Nic^ville), which it apparently connects with the other 
LeiheSy obviously differs in the white band of the hind wing below, and the 
white scales diffused over the .under surface. As in margaritoe^ the white 
band of the forewing is probably absent in the male. 

Family ELYMNiADis, 

Dtctis pealii, Wood-Mason, PI. X, Fig. 3, $ . Sadiya and Mar- 
gherita. The female differs greatly from the male in this handsome 
species. The tails are much longer than in the male—longer even than 
in Elymnias caudata. Above, the wings ar^ tinted with blue instead 
of violet. Forewing with the subcostal band very obscure, the cell dark, 
the disc pale. Hindwing with a conspicuous rufous-orange anal spot 
occupying the entire breadth of the submedian space, the violet submar- 
ginal band of the male replaced by a short bluish fascia thence to the 
large discal and apical pale ai'ea. Below, the entire forewing, except the 
cell and the outer margin, is clouded with large violet-white strice, and 
so is the apical and part of the discal area of the hindwing. 

Family MoRPHiDiE. 

--Emona amathusia, Hew. (pealii, W.-M.). AS, pealii appears to be 
the wet-season form of aviathusia, differing only in the less acute and 
falcate forewing, the more distinct ocelli, and brighter colouring below, 
the usual differences between seasonal forms in India. I took two 
specimens of pealii near Sadiya in September. The outer margin of 
the forewing was convex throughout, but the apex was slightly more 
acute than in the type. On the first of December, I caught a single 
ragged specimen of amathusia near Margherita, apparently quite 
typical. 

* That species is of course a Lethe. Tho true T^eorinas are singular insects, and 
can only be retained in tho Satyridee on account of tho difficulty of putting them 
anywhere else. I have often observed N. lowii in Borneo, tho Malay Peninsula, and 
Eastern Java (where, however, tho local representative may be distinct). It is 
continually changing its perch, flitting round and round tho passers-by, and alight¬ 
ing with the wings partly or wholly open. When flying, it has the strongest possi¬ 
ble resemblance to Papilio helenus, and it may possibly be advantageous for a 
fioaroe, rather weak-flying insect of morphid or satyrid affinities to resemble a com* 
mon Papilio of powerful and irregular flight* 
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Family Apatubid^. 

POTAMIS (or Apatuea) uiiUPi, n. sp. PL X, Fig. 2, d*. 

Male, above, forewing, black, quite unglossed, markings light ooh- 
reouB-fulvouB, the base, costa, hind-margin, and a few submarginal 
touches diffused rufous-brown; two small light oohreous spots above 4 
the radials, the upper largest; an obliquely transverse fulvous macular 
band from the subcostal vein to the lower angle, the first three spots 
being elongate-quadrate, separated only by^ veins, the last with a pale 
space beyond it, the fourth well separated from the first three, outwardly 
incised, the fifth subquadrato, diffused, close to the outer margin, 
with a large black spot partly enclosed by its inner border, the sixth 
slender, lying along the margin of the interno-median space; another 
transverse band from the upper edge of the cell to the submedian vein 
sloping obliquely outwards, and divided into three parts by the median 
vein and its lower brandy occupying the middle half of the cell (with 
a diffused streak at the lower angle, almost separated from it by an 
oblique black crescent), the basal half of the lower median and half of 
the interno-median space. Ilindwing ochroous-fulvous, the abdominal 
margin as far as the lower, and in the middle of the disc the 
upper median branch, covered with diffused black scales, the apical part 
also sordid, the veins dark, the marginal line and a broader submarginal 
line thickened at the crossing of the veins, black, within which is a lino 
of five partly united dark spots diminishing anally to mere streaks. A- 
large and distinct black spot discally in the lower median space. 

Below, forewing, paler tawny, the black spaces above replaced by 
dusky fulvous ones, except a large black spot in the lower median space, 
and a diffused blackish one below it, near the lower angle of the wing. 
The two subapioal spots, and a touch on the costa beyond the cell, lilac- 
white. Eindwing light fulvous, the base slightly glossed, pale; a largo 
ocellus pupilled with purple in the lower median space; a lustrous lilac- 
white band across the wing discally, bordered inwardly by a darker 
ferruginous band broadest near the costa; a submarginal ferruginous 
line, within which are a few obscure lilac-white touches, between which 
and the lilac band lie four good-sized lilac-white spots and some ferru¬ 
ginous touches. 

One male taken by Lieut. Hartert on the Dikrang near Sadiya, an¬ 
other by me at Kobong between Sadiya and Margherita. One or two 
others were seen. , 

This butterfly has no near allies. In general appearance it is 
something like Biltpa morgiana or Sephisa dicJiroa, In its small body 
and rather weak flight it resembles Apatura (Eulacetira) osteria, and if 
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the female turns out to have two parallel raised processes on the under¬ 
side of the abdomen, as in that species, it might be classed with it. 
But it seems nearer the European iris, though so differently coloured. 
The border is less serrate, the forewing more falcate, and its costa longer 
than in any other Apatura. The abdominal margin of the hindwing 
is long and the outer margin not much rounded. The radial veins of 
the forewing are unusually approximate basally, and the last bifurcation 
of the subcostal is unusually near the margin. It is remarkable 

that the varieties of Apatura namouna and Dilipa morgiana found in 
the Naga Hills, judging from tho specimens in the Indian Museum, 
differ from Sikkim specimens and somewhat resemble this species in 
their smooth-bordered elongate wings, weak bodies, and dull colouring.* 
Prothoe ueoalib, Butler, var. One ragged male taken near 

* In a paper which appeared in this Journal in May, 1886, tho corrections to which 
arrived too late for publication, Potamia (Apatura) pamouna was by a clerical error 
placed among the NijinphalidiT.i instead of among the Euripinm at the top of tho 
preceding page. This group, like tho Doleschallino} and Charaxidcn (which by a 
similar error were placed between tho Apaiuridee and N‘i/iuphalidcv) seem inter¬ 
mediate between tho Apaturidm and Satyiid(r-, As Ckaraxes is partially connected 
with tho EuripincB by Prothoo and Mi/rtea it had bettor be placed as a sub-family 
at tho ond of the Apaturidee, Tho name Byhliadm must bo substituted for Eurytelidas. 
Kallima^ it seems, is a true apaturid, near Uhinopalpa and Hijpolimnas. There 
is no important difference between tho Junonia and Apatura groups, though tho 
Vanessa group seems distinct onougli. So much confusion arises from the use of the 
names Nymphalis and Apatura, that it is a pity that they cannot bo dropped 
altogthcr. The Apaturidw might thou stand as the VanessidfC, the Nymphalides 
as the Neptidao, Tho latter including Limenitia, Adelpha, Neptis, Euthalia, Parthenos 
and their allies is a well separated group ; the former can only bo separated from tho 
Satyridte and Morphidm by an artificial line. Tho long scries of gonora from tho 
moat primitive morphid to the highest apaturid (Cynthia or Get/tosia for iiistanco) 
forms almost an unbrokon chain. ‘ Tho anomalous genus Pseudergolis, in which the 
forologs of tho feraalo, though small, arc quite perfect, might be formed into a sepa¬ 
rate family, or subfamily. Tho undosoribed foinalo of P, avesta, which exhibits this 
peouliarity, has but Httlo rosorablauco to the male, bat is a close mimic of Precis 
iphita. 

Lihythea seems more allied to Hamadryas and the Neotropidee than to tho 
Pierida:. Of the Ert/cinidai, the Amorioan Hemoninm (with their reticulate eggs) seom 
very much nearer tho Lycanidm than their Eastern allies are, though no doubt all 
throe aro related. The arrangement adopted with the Hesperiadm cannot stand, 
and I have altogether remodelled it. Tho statement that the enclosed spaces (later¬ 
ally) on the eggs of Lyccenidw wore tetragonal was inadvertent. They aro trigonal, 
tetragonal, hexagonal, or wholly irregular, according to the genus and sub-family. 
My work on eggs and young larvso still progrossos, and oj^ account of tho great 
number of gonora covered, it uniy, I hope, prove a useful supplement to the labours 
oS Scuddor and Edwards. 
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Mftrglierita, and one seen near Sadiya. The former agrees with regalis in 
the dusky underside, and the very broad blue band and five blue spots 
of the forewing above, but the hind wing and the base of the forewing 
have an obvious violet gloss, though they are not, as in angelicaj powdered 
with bluish-white scales. The costal and first subcostal veins of the fore¬ 
wing are well separated. Mr. de Nicevillo thought that this occurred 
only in P. Caledonia (Mynes calydonia^ Staudingor^. But P. angelica has 
the veins sometimes free and sometimes united. 

Family Nympualidje. 

Tanaecia adima, Moore. Marghorita. This species has the hindwing 
sometimes wholly brown, sometimes with a narrow macular band of 
blue over three or four spaces marginally. These and intermediate 
forms are all found in tho same locality. I am inclined to think tho 
species distinct from apiades, though very near it, 

V 

Family Ltcadnid^. 

Sub-family Lycjeninj:. 

PiTHECOPS FULOENS, n. sp., PI. X, Fig. 6, d*. Male, a&nvp black, 
forewing with the coll, tho interno-modian space and the disc to the 
lower radial, resplendent cyaneous blue in some lights, dull violet in 
others, the black border wide, extending one-third towards tho base. 
Bindwing similarly blue from the lower subcostal to tho submedian, 
the black border somewhat narrower, especially towards tho anal angle. 
Cilia of hindwing whitish except at tho ends of the veins. Female, 
ahove blackish, tho costa and outer margin of tho forowing darker. 
Cilia of the forewing pale, of tho hindwing white. 

Below, both sexes pure white, a very slender dark marginal line, 
a narrow submarginal white band containing a line of six minute dark 
transverse streaks in the forewing and five in the hindwing, within 
which is a narrow transverse oohreous-brown fascia /ery clearly defined 
(in tho hind wing by an obscure dark line on its inner border), oxtoud- 
ing across the whole breadth of the forowing and on the hindwing from 
the upper subcostal to the submodian vein. Traces of slender discal 
streaks in the forewing near the lower angle within the ochreous band. 
Apex of forewing obscured with black scales, hindwing with a largo 
and conspicuous subapical black spot extending from tho costa to the 
lower subcostal vein. 

Margherita, where it perhaps takes tho place of P. hylax. Accord¬ 
ing to Mr. de Nic6ville, that species is in Sikkim much commoner than 
Neopithecops^ which I did not see in Assam at all. But iu the Chittagong 
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Hill Tracts, at Sandoway and Bassein in Burma, in Tenasserim, 
and in the Malay Peninsula, Pithecops is the rarer form, In Java it is 
Neopithecops that is rare, another instance of its close faunal resem¬ 
blance to the Himalayas. In the Celebes, I did not observe any Neo^ 
pithecopsy but a large protected Pithecops (P. phoenixy Bober) is very 
common and conspicuous. On the other hand, Neopithecops seems to 
occur alone in Malabar (where I found it as far north as the Gersapa 
Palls in North Kanara), and Ceylon, and also, so far as my experience 
goes, in the islands of Lombok, Sambawa, and Sumba east of Java. 

The* genera differ in many important points. As regards prehen- 
sores, the clasp (harpago) of NeopithecopSy seen from the side, is simply 
clavate at the tip, while that of Pithecops is long and slender and ends 
in two opposing points like a pair of pincers. As to the egg, in that 
of Neopithecops the raised lines form triangles laterally, in that of Pithe¬ 
cops quadrangles. Both genera are apparently more or less protected, 
and are mimicked by certain rare species o^ Logania {Oerydince) and 
Cyaniris {Lyccenince). 


Sub-family PoritiiN-B. 

Massaga hartertit, n. sp., PI, X, Fig. 1, <?, Male, atore black, 
markings in some lights lustrous sea-green, in others more or leas 
bluish, the tips of the scales being blue and slightly bent down¬ 
wards. Forewing with six submargiiial spots, the upper five small 
and subequal, arranged in a linear series, the lower slightly nearer the 
base, oblong and much larger than the others ; a slender oblique fascia 
beyond the cell, divided by the radials into three parts, the lowest 
longest; a stripe along the lower side of the median vein, extending to 
the base, a small part of it lying beyond the lower median branch, 
which divides it; beyond this a wider transverse discal spot, divided by 
the middle median into two portions outwardly dehiscent; another 
stripe along the hind margin almost from the base, the outer end in¬ 
clined upwards, with a minute spot above its termination, separated 
from it by the internal vein, Hindwing with a large pale costal area, 
a tuft of long hairs, appressed in the direction of the apex, on a gland 
which forms a raised elliptical lino on the underside above the origin 
of the first subcostal vein; submarginal spots four, a diffused one ex¬ 
tending from the median halfway to the submedian vein, a large obliquely- 
semioircular one dark in the middle, in the lower median space, a narrow 
crescent close to the marginal black line in the upper median space, 
and a small diffused spot in the next space, partly united with the upper 
discal spot, Discal spots three, one occupying the submedian space 
from its base, constricted in the middle, the clavate end occupying 
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the >vhole breadth of the apace; beyond this two spots of moderate size 
in the median spaces discally. Below rnfonB-brown with a slight bluish 
gloss. Forewing with a broad white band beyond the cell, from the coeta 
(where it is narrowest) almost to the hind margin; beyond it a broad 
space of darker, richer brown, then a row of seven delicate whitish 
transverse submarginal streaks, of which the upper three are most 
distinct, crescent-shaped, the others obscure and irregular. Beyond 
these a paler space, with three whitish streaks, parallel with, and close 
to the upper three of the inner series. •Margin chestnut brown, cilia 
chiefly light. Eindwivg^ basal part unmarked, a broad white band 
crossing the wing from the costa, occupying the outer third of the cell, 
its inner margin well defined, and but slightly irregular. The disc is 
covered with large rufous-brown markings in two very irregular series, 
the first four (tliose above the radial) on a white ground, thfe others on 
a ground obscurely clouded with violet and whitish scales. Two of 
these spots in the inner sbries and the median spaces, are much larger 
than the others, the outer one quadrate. A dark wavy outer discal line 
extends on a white ground to the upper median, where it is interrupted, 
and from there to the anal angle on a whitish ground. Marginal line 
orange-brown, bordered inwardly by a silvery line, between which and 
the wavy discal line are, in the upper median space a blackish area, in the 
lower median space a gray area, and thence to the anal angle a blackish 
line inwardly bordered with reddish. Cilia baaally grey, outwardly 

dark. 

From Poritia phale7ia, Hewitson, (Singapore), of which it seems to 
be the northern repicsentative, it differs in the narrow streak below the 
cell in the forewing, with the bifid spot beyond it, and in the long mark 
in the hind margin. The hindwing below is quite different, much leas 
white, the discal spots larger and of the general ground-colour, the 
aubmarginal spots absent and the apical rufous-brown space greatly 

reduced. 

In the right, forewing the first subcostal branch is wholly absent. 
This interesting aberration may be of frequent occun*once in this group, 
"and may have been the cause that Moore, Folder, and Distant passed 
over this vein in their descriptions of the genus. 

The egg probably agrees with that of the other species of the 
subfamily. It is a truncate pyramid, the base somewhat convex, nearly 
twice as long as wide ; a horizontal ap^x, two vertical and two sloping 
sides, the former trapezoidal, reticulate near their upper edges, the 
latter and the apex nearly square, delicately reticulate. In the 
ovarian tubes of the female, these eggs are found in pairs, attached by 
their bases. Along with those of TAjdiyra brassoliSf they are the most 
remarkable eggs in the family. 

17 
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The olnyiMlUs somewhat resembles those of the Erycinidm and 
strikingly illnstrates the singularity of the group. It is suspended, 
not girt, but rigidly inclined towards the surface of the leaf. It is less 
compact in form than that of other Lycoenidce^ and is studded with 
bristles. Of these a number on the side of the head are white, with 
two black ones on each side of the top of the head, and one black one on 
each side of the thorax above the thoracic angle. The second, third, and 
fourth abdominal segments have each a lower white and an upper black 
bristle approximate laterally, while the last segments have a number of 
white lateral and of black aubdorsal ones. The ground colour is ochreous 
much marked with dark, especially on the upper surface of the abdo¬ 
men, each segment having a black line neai* its hind margin, except 
the first which has two distinct black spots dorsally. The wing-covers 
are veined.and bordered with brown. 

I name this species after my fellow traveller in Assam, Lieutenant 
Ernst Hartert, the ornithologist and African traveller, who obtained the 
sole specimen. 


Sub-family TheclinjE. 

Zephyeus pavo, de Nic^ville. A single specimen taken near Mar- 
gherita at only four hundred feet elevation. Though a male, it precis- 
ly agreed with Mr. de Nic6villo*8 description of the (unique) type, 
which was very likely also a male, though described as a female. 

Ticherra ACTE, Moore. Tho very distinct dry-season form, non- 
ocellate and dusky fuscous below, was first seen in November, as well as 
that of Cheritra freja, while that of Loxura atyvmics appeared early in 
October. 

Dacalana vidura, Horsf, This species, which is rare in Assara^ 
though common in the Malayan region, has ti e habit of alighting on 
the underside of leaves (with closed wings), disappearing in the act as 
if by magic. It is a ground butterfly, living among bushes. Neomy- 
rina hiemalis^ which alights in precisely the same manner, is on the 
other hand a tree butterfly, and rarely descends within reach of 
uet. When flying it strongly resembles the white species of Gyr(>iitu 
and the moths of the genus Urapteryx, the latter being apparentlv a 
protected group. 


Family Papilionidjs. 

Papilio (Pangehanopsis) eeephenoh, Doubleday. Two males of 
this rare species, Dikrang near Sadiya. 

Papilio (Euplceopsib) telearchus, Hew. The undescribed femnle 
of this species appears to be dimorphic, one form resembling the male, 
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and the oth^r the female, of Euplcsa midamus' (linncsi)^ Both were 
taken on the Dikrang near Sadija. 

Family Hebfeeiadj:. 

- Oehlota-group, 

(^Fi'iorA, n. g. I separate P/esioweMra fiwwitira, Ze«cocera and their 
allies Tinder this name. The typical Plesioneuraf ahjsosy Moore (? = curvi- 
fascia, Felder), is closely allied to Astictopt^rus and Eerana. Like them 
it lies quiet in shady places, flying only now and then, and slowly; 
alighting with closed wings. The egg, like that of Kerana, is of the 
lowest type among butterflies. It is limpet-like, greatly flattened, red, 
leathery, nearly smooth (the ribs are visible only near the base), with 
a broad transparent basal carina. Sumitra is on the other hand'one of the 
swiftest and most active of insects, incessantly whirling around flowers, 
or patrolling up and down a path, almost invisible from the rapidity 
of its flight. Like its allies of the Tagiades group, it alights with open 
wings. The egg is more than three-fourths as high as wide, generally 
white, with very numerous (three times as many as in Tagiades), sharp¬ 
ly cut ribs, and a greatly contracted base without carina, I postpone 
a comparison of the structure of the imagines. 

Gehlota pinwilli. Distant. One male, Margherita, agreeing well 
with Mr. Distant*s description and figure. The species resembles 
hypsina and other Gethosias in colouring. If this is a case of mimicry 
it has its parallel in that of an Agarista only two inches in exparse, 
which obviously mimics the great Bornean Jlostias, The enemies of 
butterflies seem not quite able to grasp the fact that they do not grow, 

Suastus-group. 

Plastikgxa margherita, n. sp., PI. X, Fig. 5, rT, Male, nlove black, 
with light golden-ochreous translucent markings, and richer orange- 
ochreous opaque ones. Of the former there are on the fomvi'tig, two 
unusually large, elongate-quadrate, subapical ones, separated by a vein, 
the lower longest: one large oblique cellular one of hour-glass shape I 
and three discal ones in echelon, of which one is very large, occupying 
the entire breadth of the lower median space, irregularly pentagonal, 
twice as long as broad, separated from the cell-spot only by the black 
median vein; the other two smaller, eldngate, broadest outwardly Also 
with the following opaque markings :—one above the cell and one in the 
intfM’no-median space, extending obliquely from the internal vein, not 
far from the base, to the lower median vein, which separates it from the 
basiil part of the larger discal spot. Hindwing with a large irregulh^r 
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ochreoua patch in the disc just beyond the cell, consisting of two trans¬ 
lucent areas joined by the opaque orange-ochreous base of the upper 
median space, the outer one larger, obliquely quadrate, f)etween the 
lower subcostal and upper median branches, the other occupying the 
basal part of the lower median space. 

Below blackish, the veins, except near the abdominal margin of both 
wings, widely bordered with reddisii-ochreous. Forewing with the 
rufous costal area extending over the upper part of the cell ; that in the 
interno-raedian space much larger and paler than above. Hindwing 
with a number of lustrous lilac markings in the black spaces between 
the reddish nerve-rays, namely, two in the cell, the basal one elongate, 
one at the base of the costa, elongate, two in tho upper subcostal space, 
the outer one elongate, one in the lower subcostal space, quadrate, and 
three in the median and submedian spaces, in a line receding from the 
border. Cilia ochreous. 

One male, Margherita, and a similar on^% Sadiya. Tlie species is a 
local form (differing in the largo siibapioal spots, tlic absence of tho 
outer—fourth—discal spot, the undivided coil-spot separated from the 
interno-median one, and in the ochreous patch of the hindwing con¬ 
sisting of two hyaline and one opaque space and confined to tho disc) 
of another found in the three Indo-Malayan islands, tho Malayan Pen¬ 
insula, and Mergui, but everywhere rare. The Javanese iovm (callu 
neura) seems, judging from rny specimens, to differ but slightly. Tho 
single, very worn Mergui specimen, taken by Dr. Andersoft, has been 
identified by Mr. Moore as Plastingia Uitoia^ Hewitson. But that 
species (and P. callinoura, Felder, which is regarded as conspecific 
with it) has been described and figured by Hewitson, Felder, and Dis¬ 
tant with ochreous submarginal spots on the hind wing below, no blue 
ones being mentioned. In any case the above-mentioned characters 
separate my species as a distinct local form. 

The egg of several species of PlaHingia examined by me generally 
resembles that of Suadns. But like those of Hf^speria satwa, de Nic^ville, 
and the species of Gnpitha, though in a lesser degree, it possesses a 
large crown-like mass of white cells apically, surrounding the micro- 
pylcR, as delicate in structure as the finest lace. They are the most 
beautiful butterfly-eggs known to me. 

Ismeve^group. 

CkViLK JAYADicvA, Moore. One female, Margherita. I mention this 
species because according to Mr. Elwes it has never been recorded from 
anywhere except Sikkim. 
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Tagiades~group> 

Satarupa nakada, Moore. Margherita, where 8. bhagava also 
occurs. « 

CaiiLiana pibridoides, Moore. This extraordinary genus and' 
species were described from a single bad specimen without locality, 
from Grote’s Indian and Burmese collections. I obtained several males 
near Margherita, but no females. They fly in the darkest parts of the 
forest towards the end of the afternoon^* alighting, like the other 
butterflies of the Tagiades group, with outspread wings. In the morn¬ 
ing they lie concealed, adhering closely to the underside of leaves.. 

No one who sees it floating lazily with level wings up and down 
the bod of a stream, its pure-white upper surface singularly conspicuous 
in the gloom of the jungle, can doubt that the species is protected. 

I see no reason to suppose that it mimics any Pierid. In a voxy vague 
way it resembles the geoijietrid genus E^iclieray which is likewise pro¬ 
tected, and has somewhat similar habits. 

The entire body and wings of this butterfly arc saturated with a 
powerful and delicious odour of mingled vanilla and heliotrope. This 
is often perceptible as it flies past. After pinching the insect, the scent 
is sometimes obvious for hours afterwards on one’s fingers. After lying 
two weeks in its paper, a dried specimen still gave out perfume. None 
of the sweet-smelling lepidoptera known to me, not even the Lethes, 
BuplceaSf or Gallidulas have a more powerful odour. Yet it seems to 
have no specialized scent-organs (such as those genei'a have), unless 
the tufts^on the hind-tibite, present in many other liesperians, be so 
considered. 

1 unluckily caught no female, though I once saw a male circling 
round a dark-coloured hospei*iaii, which escaped. It is perhaps rash 
to speculate where certainty may before long be attained, but the 
female is most likely dark. For the male seems protected only by the 
intensity of its sweet odour (just as the aromatic herbs of Hymettua 
and Oyllene, as the shepherds there told me, are protected from cattle 
by the same pleasant fragrance that attracts the bees), and no female 
known to me has any sweet odour at all. Odours common to both 

* Prof. Wood-Mason tells me that this is a common habit among the HsaperiadcB. 

In Cachar a great many specios used to come late every afternoon to visit a oortain 
plant with blue flowers. This seems to me a.most iiiteroBting fact, illustrating the 
close relationship between the Hesporiadm and the Sphinges. I have never observed 
anything similar myself, though some of the Ismenes, especially the house-haunt¬ 
ing sorts like Parata ehromus, etc , often fly about at sunrise and sunset, alighting 
on rocks and walls. 
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Boxes are, as in i^amia, Una, and ior^ inv&rialil; .iacl. And I 
how of no case where a female has any peculiar odour of its own. 

I add figures of hmlm j/ajna (Himalayas) and 0a4t!w man* 
Ima, Felder, (Nicobars), described in this Journal in M, 

EXPLAMON OP PLATE X. 

Fig. 1. Ifatiaga krtirtii, n. sp,, f, p, 128. 

„ 2. Potothts (or ipotm) ulupi, n, 8p., (T, p. 12S. 

„ 3. Dyctiopoalii,Woodson, 2,p. 124, 

„ 4. M Mjia, n. Bp., , p. 123. 

„ 6. Pyinjia n. ep., (f, p. 131. 

„ 6. Pttkinx/uljoiw, n. sp., (T, p. 127. 

„ 7. WflM M Ooberty, (T, p. 134. 

„ 8. (/dolnijmate,Felder, d,p. 134. 


r' 
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(With Plates IV-IX.). 

The early part of last hot 'woatnor was remarkable for the number 
and severity of the atmospheric disturbances which occurred all over 
Northern India. In the beginning of April the most violent disturbances 
took place in Bengal, and chief amongst those was the tornado at 
Dacca, an account of which has been published in this Journal (Vol. - 
LVII, Pt. II, p. 185) by Mr. Pedier and Dr. Crombio. At the end 
of April and in the beginning of May there were several very destruc¬ 
tive storms of a similar character in Rohilkhand and the Upper Doab, 
together with a number of less violent disturbances accompanied by 
hail on the Outer Himalayas. The peculiar and distinctive feature Of 
the three most important storms of this period was the extraordinarily 
destiructive character of the accompanying hail, which, owing either to 
the immense size of the hailstones and the velocity with which they ^ 
fell, or to the great quantity of the hail and the low temperature it 
'oausedf was moat unusually fatal to human and animal lifo^ as well aa 
18 ' 
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destmotire to crops and trees. All the storms referred to ooonrred 
on the 30th April or the Ist May; though in some places there was a 
slight tendency to their recurrence on the 2nd May. 


General Weather of the Period. 

The general features of the weather of Northern India during the 
week ending with the 2nd May may be gathered from the following 
tables compiled from the telegraphic reports published by the Simla 
Meteorological office. 


Apn7, 1888. 


Station. 

• 

• 

< 

QO 

"S 

O 

CQ 

m 

Pk 

Change since previous 
day. 

Tsmpebatubii; 

Wind. 

■ 

<<9 

00 

(3 

W 

< 

00 

g 

O 

Bamfall. | 

Weather 

Bomarks. 

• 

a 

• 

00 

• 

1 

• 

1 

Direction. 

Mean Velocity per 
hour 

Simla 

23 160 

+ .009 

68 0 

70 7 

531 

N. E. 

• • 

89 

2 

• • • 


Chakrata ... 

23 169 

+ .022 

63 7 

713 

54 3 

E. 

6 

32 


t •• 


Hussooree... 

23 328 

+ .030 

66 0 

73 6 

56 0 

N N E 

12 

41 

• •• 

• • • 

a 

Raiiikhet ... 

23 996 

+ 020 

65 6 

74 5 

59 0 

S E. 

8 

38 

4 

••• 

Fine. 

Lahore ••• 

29 681 

-.022 

83-2 

100 6 

62 0 

0. 

2 

30 

2 

• t • 

Clear. 

Ladhiana ... 

29 666 

-.011 

82-2 

102 8 

68 0 

C. 

2 

30 

4 

• •• 

Fine. 

Boorkee 

29 675 

- 005 

79 3 

98 6 

65 2 

0. 

6 

32 

• 

• •• 

Hot wmd. 

Meerat 

29 693 

+ .004 

82 9 

99 3 

68 5 

N. W. 

6 

30 

■ • 

... 


Bareilly ... 

29 700 

+ 025 

80 9 

99 7 

68 5 

E. 

C 

26 

• it 

• i • 


Gorakhpur... 

29 756 

+ 047 

74 3 

95 8 

70 8 

E. 

5 

74 

5 

• • 

Threatening. 

Ajmere 

29 749 

- 068 

86 3 

1013 

815 

W. 

8 

46 


• •• 


Jeyporo ... 

29 758 

-.037 

84 0 

100 1 

74 0 

W. 

5 

31 

• t 


Dust haze. 

Agra .. 

29 723 

-.021 

85-7 

103 0 

76 6 

W. 

6 

28 

• • 

t •« 


Lnoknow ... 

29 740 

+ .041 

78 7 

105 8 

65 4 

E. 

6 

73 

t • • 

tfi 


Allahabad.. 

29 716 

+ .027 

86 3 

1015 

70 6 

S. E. 

7 

21 

• 

• • • 

Hot 'wind. 

Benares ... 

29 726 

+ .06€ 

79-6 

102 8 

69 6 

0. 

7 

55 


tit 


Patna 

29 766 

+ .041 

78 6 

97 6 

70 2 

E. 

7 

72 

2 


Fine. 

Gya 

29 744 

+ .026 

.86 7 

102 5 

68 8 

0. 

6 

69 

6 

... 

• I 

Sutna 

29 756 

+ .027 

83 2 

991 

68 6 

N. W. 

9 

42 

« i 

• • t 

• • • 

Kowcrong ... 

29 743 

+ .006 

. 83 7 

1001 

75 6 

S. w. 

4 

18 

6 

• it 

Fine. 

Jhansi 

29 726 

-.003 

84 6 

L02 6 

76 9 

N. W. 

6 

29 

2 

• « • 

*9 


On the 26th the atmospheric pressure was nearly normal all over 
Upper India, but the westerly winds of the previous days had fallen ofE 
in strength and many calms were reported, whilst easterly winds were 
advancing over Behar and eastern districts of the N.-W. Provinces. 
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Trhpbbatubb. 


Wind. 


Station. 


Simla ... 
Ghakrata . 
MuBsooree . 
Banikbet ... 
Lahore 
Ludhiana ... 
Boorkee ... 
Meerut 
Bareilly •. 
Gorakhpur... 
Ajmere 
Jeypur 
Agra 

Lucknow .. 
Allahabad... 
Benaies ... 
Patna 
Gya 
Sutna 

Nowgong ... 
Jhansi 


23*225 
23 240 

23 390 

24 028 
29 706 
29 679 
29 727 
29 742 
29 744 
29 783 
29 798 
29 774 
29 725 
29 768 
29 741 
29 746 
29 779 
29 746 
29 720 
29 741 
29 721 


9 


4 065 62 6 
4- 071 67 2 
4 . 062 66 5 
+ 032 70 0 
4 - 024 86 7 
4- 013 83 7 
4 052 83 8 
+ 049 81^ 
+ 044 80 4 
4 027 74 3 
4 049 84 3 
4 016 88 6 
4 002 91 2 
4 028 77 7 
4 025 80 7 
4 .020 77 6 
4 013 76 0 
4 002 83 7 

- .036 90 7 
-.002 86 8 

- .004 90 7 



72 6 

76 8 
76 0 

77 0 
1031 
104 8 
1031 
103 8 
1013 

94 8 

103 8 
1051 

107 0 
106 3 
106 6 

104 8 
914 

102 5 
104 6 
106 6 , 

108 61 


531 
60 3 
60 5 
63 5 
69 9 
73 0 
721 


N B. 
S. W. 

N. 

W. 

O. 

0. 

s. 


B 00 ■ 

I « 1 

s I 

o d .2 1 

a w S (3 


7 

14 

8 31 


Weather 

Bemarki. 


719 N. W. 
70 5 SB 
70 3 S SB 
82 6 W. 

78 9 N. W. 
80 9 W. 

73 8 B. 
741 B. 

74 OE N B 
68 7 B N. E 
73 3 N E. 
741 N. 

76 6 W. 

85 4 N. N. W. 


• Oleop. 
Hot wind. 


Strong wind. 
Dust haze. 
Hot wind. 

Dust haze. 


Hot wind. 


_ I I ' j ^- -- 

Pressure had increased slightly on the 27th but the distribution was 
almost unaltered. The weather was still fine and rainless, but the 
easterly winds continued and humidity was increasing over the eaatern 

districts. 

28th April. 



Simla 

Ghakrata .. 
MnsBooree... 
Banikhet ... 
liidiore ... 


29*660 - 


§ ^ 
S'd 

® § 
A O 

8)e: 
§ g 

A Pf 
O 


- .029163 2 
-.047 

- 040 
-.008 
-.045 


1 Temferaturb 

• 

a 

t 

r. 

0 

d 

0 

< 

00 

( 

i 

3 

0 

1:0 



00 

I'" i 

mud 


Weather 

Remarks. 



77 0 610 
1041 70 4 
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Station. 

Pressure at 8 A. u. 

Change since pre¬ 
vious day. 

Tempebature. 

Wind. 

• 

■ 

< 

• 

• 

< 

00 

g 

*3 

1 

Weather 

Remarks. 

• 

• 

00 


« 

1 

Direction. 

Kean 

Yelocity 

00 

1 

•p- 

W 

Jiudhiana 

29-619 


86-2 

107 8 

BB 

C. 

• • 

32 

8 

• SO 


Boorkoo ... 

29-657 

-.070 



HBl 

N. E. 

5 

27 

6 

• •• 

Hot wind. 

Meorut ... 

29 058 

- 084 

85 8 

106 2 

172 9 

N. W. 

3 


t 

• • • 


Bareilly ... 

29C7G 

-.008 

81*9 

102 8 


S. E. 

4 

54 

3 

• •• 


Gorakhpur... 

29 767 

-.010 

77-7 

92 8 

73 8 

S. S. E. 

1 

75 

1 

• • • 


A j mere ... 

29 760 

-.048 

818 

103 3 

81 5 

W. 

16 


5 


Strong wind. 

Jeypore 

29 742 

-.032 

87 G 

105* 1 

75 9 

N. W. 

8 


6 



Agra 

29 G95 

-.030 

90 7 

100 5 

81 4 

W. 



• 0 • 


Hot wind. 

Lneknow ... 

29 730 

-.038 

82 2 


75 8 

E. 


62 

« • 

• •• 


Allahabad ... 

29 713 

-.02^ 

87 3 


77 6 

E. 

4 

49 

• 

• • • 

Dust haze. 

Bonaros 

29 707 

-.030 

82 4 

iraQ 

79 0 

E. 

6 

61 


• • 0 


Patna 

29-761 

- 018 

80 6 


72 7 

E. 

6 

74 

« • 

• •• 


Gya 

29 736 

-.011 

85-7 


73 3 

N. E. 

4 

56 

• * 

• M 


Sntna ... 

29 711 

-.009 

92 7 


77 6 

W. 

12 

15 


• •• 

Strong wind. 

NoifVgong ... 

29 723 

-.018 

918 


716 

W. 

4 

18 


• 1 


Jhansi 

29 708 


90 6 

108 5 

84 4 

N. W. 

7 

31 

2 

• 00 



The bai*oiaetci' had now comniGnced to fall briskly on the N.-W. 
Himalaya and at adjacent stations, and this fall was accompanied by a 
further advance of tho easterly winds along the outer hills. The 


humidity was slightly loss at most of the observing stations, but cloud 
had increased over the hills. There was still no rain, 

Aprih 


Station. 

Pressnre at 8 a. m. 

• 

Change since 
Previous day 

Tempfrature. 

Wind. 

Humidity 8 A M | 

« 

• 

00 

1 

O 

Rainfall. 

Weather 

Remarks. 

8 A. If. 

Maximum 

• 

.1 

a 

Direction. 

Mean 

Velocitv 

Simla ... 

23 144 

- 052 

615 

77 5 

59 3 

N. E. 

• • « 

44 

3 

o « » 


Ghnkrata ... 

23179 

-.014 

68 2 

79 3 

69 3 

C. 

6 

40 

2 

• * • 

Fine. 

MnsBooi ee... 

23 334 

-.016 

69 0 

77 0 

60 0 

N. 

18 

48 

2 

• 1 0 


Banikhot ... 

24 014 

-.006 

68 5 

79 5 

02 5 

W. 

8 

45 




Lahore 

29 COO 

-.050 

81 7 

1041 

69 9 

0. 

2 

47 

4 



Ludhiana ... 

29 580 

-.033 

86 7 

107 3 

74 6 

c. 

• « • 

39 

4 



Boorkce .. 

29 622 

-.036 

85 8 

1041 

73 1 

s. 

3 

16 

2 



Meerut 

29 645 

-.018 

819 

106 2 

73 9 

N. 

2 

65 

m 



Bareilly 

29 644 

-.032 

86 9 

102 8 

78 0 

S. E. 

8 

55 

4 



Gorakhpur... 

29 692 

-.076 

81-2 

95 3 

77*3 

S. S. E. 

5 

67 

2 

« A O 


Ajmoro 

29 660 

-.084 

85 3 

104 3 

82 0 

L_ 

13 

52 

6 

A O O 

Hot wind. 

Jeypore 

29-661 

-.081 

87 6 

105’6 

79 4 

E. S.E. 


36 

8 

A * A 


Agra 

29 624 

-.071 

89-2 

110 5 

84 4 

W. 


32 

8 

AAA 


Lucknow ... 

29-673 

-.067 

86 0 

102 3 

78 8 

0. 


50 

5 


Fine. 

^^llahabad ... 

20 637 

-.076 

88-8 

106 6 

79 3 

E. N. E. 

4 

48 

4 



Benares 

29 655 

-.052 

84-9 

104 8 

814 

E. 


59 

3 



Patna 

20-747 

-.014 

80*1 

94 9 

75 7 

E. 


82 




Gya ... 

29 691 

-.044 

89‘7 

101*5 

76 3 

0. 

4 

56 

7 



Butua ... 

29 616 

-.095 

93 7 

107 2 

771 

W. 

10 

m 

• • • 

• • • 

Strong wind. 

Nowgong ... 

29 641 

-.082 

92 8 

108*1 

77*6 

W. 

6 

25 

5 

• •• 

Hot wind. 

Jhansi ... 

29 690 

-.018 

90 6 

109-6 

849 

N. W. 

6 

28 

4 


Fiu^ 
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Oil the 29th there was a further oonsiderable fall of the barometer, 
especially over the western desert. Pressure was now unusually low 
everywhere. Strong west winds were blowing over Rajputana and 
Bundelkhand and the temperature in the day time was very high, 
maxima of 110° and upwards being reported for the previous afternoon 
at Agra and other places. The humidity had increased considerably on 
and near the hills, and there was more or less cloud everywhere, but still 
there was no rain except a few drops at Delhi. 


Aprils 


Station. 

1 

Change since previous 
day. 

Tkmpeuaturb. 

Wind. 

■ Humidity 8 A. M. | 

♦ 

• 

oo 

§ 

5 

1 

4 

• 

Weather 

Remarks. 

• 

. 

a 

• 

00 

• 

B 

’i 

P{ 

■ 

' Minimum. 

1 

Direction. 

Mean Velocity. 

Simla 

23077 

-.007 

GO-8 

73-5 

500 

K. E. 

• • • 

52 

0 



Clmkrata ... 

23110 


GO-G 

74-3 

48-2 

E. 

10 

54 

10 


Strong wind. 

Miissooroo... 

23*264 

-.070 

03 0 

7 kO 

52-5 

N. B. 

20 

48 

8 

• « • 

Distant lightning, 

Eanikhet ... 

23-934 


6G-G 

70-5 

68-0 

0 

8 

55 

5 

• • • 

Fine. 

Lahore 

29-457 

-.148 

86 2 

101-0 

08-5 

S. S. E. 

1 

30 

8 



Ludhiana ... 

29-476 

--1L0 

8G-7 

105-3 

706 

0. 

• • • 

3i 

8 

« • • 


Roorkee 

29-660 

— .056 

80-8 

1036 

71-1 

s. 

3 

59 

4 


Thunder storms. 












with hail. 

Moerut 

29-574 

-.071 

82*1- 


73 9 

N. E. 

3 

58 

2 

« • • 


Bareilly »... 

29-570 


83-0 

104-3 


S. B. 

5 

53 

3 

• • • 


Gorakhpur... 

29-G2() 

-.060 

71-3 

90 8 

60 8 

S. 

5 

88 

6 

0-86 

Dust storm. 

Ajinere 

29600 



103-3 

80-5 

w. 

14 

51 

5 

• •• 

Hot wind. 

Joyporo 

29-600 

-.061 

85-6 

106-G' 

75-4 

N. W. 

7 

30 

7 


Dust haze. 

^irra ... 

29-568 



109 5 

81-9 

S. E. 

7 

45 

3 



Lucknow ... 

29-.590 

-.083 

82-7 

103-3 

74-8 

E. 

6 

50 

3 

• 1 • 


Allahabad... 

29-623 


84-3 



E. 

6 

55 

6 

• • • 

Dust haze. 

Benares ... 

20-637 

-.018 

80-0 

106-8 

70-0 

N. 

0 

64 

7 

... 


Patna ... 

29’G80 


09-5 

97-0 

09-7 

N. N. E. 

9 

95 


• • • 

Distant lightning. 

Gya 

29-619 

-.072 

88-2 

101-5 75-3 

C. 

5 

67 

8 

liHiH 


Sutna ... 

29-578 

-.038 

95-2 

107-7 

85-5 

w. s. w. 

12 

IS 

4 


Dust haze. 

NowfiTonff ... 

29-576 

-.065 

93-8 

108-1 

85-7 

w. 

6 

20 

3 

9 94 

Dust storm. 

4 

Jhansi 

29-552 

-.138 

93-7 

109-5 

90-9 

w. 

6 

26 


fit 

Dust haze. 


On the morning of the 30th there was a still further fall of pressure, 
especially in the Punjab, but the distribution remained almost unaltered, 
and resembled that which obtains about the beginning of the rainy 
season. The winds were easterly over the hills and the whole of the 
country north of the Ganges. The changes of humidity were various. 
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0 

but the sky Vraa generally clouded. Slight rain had fallen on the hills 
the previous evening and there had been a thunderstorm with hail at 
Roorkee. 


1st May. 


Station. 

Fressnre at 8 a. m. 

Change since previous 
day. 

Temperature. 

Wind, 

• 

ft 

< 

00 

1 

0 

S 

ft 

< 

00 

g 

O 

Rainfall. | 

Weather 

Bemarks. 

« 

8 A, M. 

t, 

i 

s 

. 

•H 

Direction. 

Mean Velocity. 

Simla 

23*099 

+ .022 

52*0 

70-1 

49*5 

S. E. 

• * ft 

70 

8 

0*38 


Ghakrafca ... 

23-176 

+ .065 

47-4 

73-8 

46*2 

E. 

'^l 

90 

R 

0*36 

Drizzling. 

Mussooreo... 

23*330 

+ .066 

48*6 

73-6 

47-0 

N. N. E. 

20 

87 

R 

0*59 

Thunder atorm. 

Banikhet 

24-077 

+ .143 

61*5 

75-5 

50*0 

E. 

8 

92 

R 

0*61 

Raining. 

Lahore •«. 

29'416 

-.042 

84*2 

101*1 

73*4 

s. w. 

7 

34 

10 

D 

Dust storm. 

Ludhiana ... 

29*614 

+ .038 

80-7 

99*3 

78-1 

■s. 

3 

43 

ft ft ft 

H 

)) 

Koorkee ... 

29-711 

+ .145 

70-3 

98*6 

67-7 

B. 

5 

74 

9 

0*26 

Distant Hghtnincr. 

Hoerut 

29-677 

+ .103 

75*9 

101*3 

67-0 

N. E. 

6 

71 

• • 9 

0*30 


Bareilly ... 

29*689 

+ .119 

78-9 

102*8 

70*6 

E. S. E. 

9 

61 

2 

0*16 

Dust storm. 

Garakhpur... 

29-751 

+ .126 

78-2 

87*3 

73-8 

E. 

6 

72 

1 



Ajmere ... 

29*651 

+ .051 

79-8 

101*3 

77-6 

W. 

17 

65 

ft ft ft 

•t* 

Strong wind. 

Jeypore ... 

29*625 

+ .025 

85*6 

105*1 

81*4 

W. 


43 

ft ft f 

ft ft ft 

Dust haze. 

Agra 

29*646 

+ .077 

85*2 

107-6 

79-9 

S. B. 


49 

2 

•I. 

« 

Lucknow .. 

29 714 

+ .124 

80.7 

104*8 

76-8 

E. 


68 

ft ft 4 

• i ft 


Allahabad... 

29*715 

+ .092 

83 3 

106*1 

78-1 

E. 

8 

62 

ft 1 • 


Dust haze* 

Benares 

29*732 

+ .095 

79-1 

103*3 

75-5 

E. 


72 

ft • ft 

ft ft ft 


Fatna 

29*735 

+ .055 

79-6 

87*4 

72-2 

E. 


78 

ft ft ft 

003 

Showery, 

1 

Gya 

29-739 

+ .120 

84*2 

99*0 

72*8 

N. 


63 

4 

ft ft 4 

Sutna ... 

29*686 

+ .108 

92*2 

1072 

80*6 

W. N. w. 


23 

ft ft ft 


Strong wind. 

NowKong ... 

29*686 

+ .110 

89*3 

107*1 

83*2 

W. 


30 

ft»ft 

.. i 

Hot wind. 

Jhansi 

29*643 

+ .091 

88*6 

110*5 

86*4 

s. w. 

8 

41 

ft ft ft 

• I* 



A rapid rise of pressure had now taken place over the whole region 
except in the Punjab. The gradients wore steeper than usual and the 
winds strong. Easterly winds continued over the same region as before. 
Temperature was still very high in Bundelkhand, but had fallen else¬ 
where. Many dust-storms were reported with slight rain. 
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U1 


Station. 

Pressure at 8 A. u. 

1 

pu 

1 

8>^ 

Q 

TEMrSBATUBE. 

Wind. 

Humidity 8 A. m. I 

% 

X 

• 

< 

CO 

§ 

Q 

i 

i 

Weather 

Bemarks. 

i 

00 

• 

1 

• 

i 

1 

Direction. 

Mean Velocity, 

Simla 

u 

+ .08o| 67-6 

63-0 

66-1 

S. E. 

• • • 

52 

9 

i • i 

Dust haze. 

Ghakraia ... 


+ .068, 65*6 

67-8 

49*2 

E. 

12 

77 

10 

0-66 

Strong wind. 

Mnssooree... 

BCJaS! 

.064 


65*0 

46 6 

S. S. E. 

13 

76 

4 

ro4 

Hail Storm. 

Kanikhet ... 



58-6 

€3-2 

49-0 

0. 

8 


4 

0-73 

Threatening, 

Lahore 

•SmStST 

4.265 

76-1 

88-1 

65-6 

0. 

11 

56 

10 

• • • 

Dust storm. 

Ludhiana ... 

29-698 

4.184 

81-2 


78-1 

s. 

7 

45 

• • • 

• i • 

ti 

Boorkee ... 



75-8 


69-7 

s. 

4 

62 

4 

0-36 

Distant liKhtniog 

Meerut 

29-764 

+ .087 


83-2 

60-0 

S. E. 

5 

63 

8 

0-18 


Bareilly ... 

29*765 


82*4 

921 

72-0 

E. S. E. 

9 

62 

2 

0-10 


Gorakhpur... 

29*750 

HuSS 

79*7 

92 8 

73-3 

E. S. E. 

6 

74 

• • 

• it 


Ajmere .. 

29-776 

+ .125 

81*3 

98-8 

72-6 

S. W. 

11 

32 

• 

t • 1 

Dust haze. 

Jeypore 

29-7V6 


81*6 

102-1 

74-9 

N. N. W. 


25 


• « • 


Agra 

29-743 


86-2 

104-6 


E. 

8 

61 

• % * 

... 

Hot wind. 

Lucknow ... 



86*6 

102-3 

76-3 

S. E. 

6 

50 

• ■ > 

• t • 

Dust storm. 

Allahabad ... 

29-747 


88-3 

105-6 


S. S. E. 

6 

66 

« 9 • 

••i 

Dust haze. 

Benares 


4.006 

00 

103-8 

.804 

E. 

6 

70 

1 ... 

• it 


Patna ... 

29-748 


85-6 

i 97*0 76-7 

C. 

7 

72 

• • • 



Gya 

29-762 


86-2 


70 8 

N. E. 

5 

68 

• it 

• • • 


Sutna 

29-769 


93-2 


76-6 

W. 

13 

19 

tit 

• it 


Nowfirong ... 

29-754 

HtiB; 

89-8 

■BBI 

75-6 

W. 

2 

33 

1 

• it 

111 

Hot wind. 

Jhansi ... 

29-781 

4.088 

89-6 

106-6 

85-9 

s. s. w. 

8 

41 


» ■ • 



There was a further very largo increase of pressure over the whole 
region, especially in the Punjab, whore it exceeded a quarter of an inch. 
The barometric depression in the Punjab had nearly filled up and a 
secondary depression had appeared in the easteim districts of the N.-W. 
Provinces, The winds were still easterly along the foot of the Himalaya, 
and very strong easterly winds had been blowing at the hill stations the 
previous afternoon. A great fall of temperature had taken place since 
the previous day and many dust-storms with rain had occurred. Hail 
had fallen at Mussooree and Delhi. On the 3rd a farther fail and redis¬ 
tribution of pressure took place with the effect that westerly winds again 
set in over the whole region. 

These observations indicate that, from the 26th April to the end of 
the month, there was a steady influx of moist air from the east over the 
northern half of the Gangetio plain and the outer Himalaya; that 
during this time there was a constant high temperature over the regions 
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to the south of the Ganges and Jumnar; whilst from the 28th onwarda 
the barometer fell steadily, so that on the morning of the. 30th it stood 
unusually low, especially in the Punjab^ Something then occurred to 
cause a rapid fall of temperature and rise of pressure, sO that on the 
morning of the 2nd May the distribution of pressure was greatly altered, 
and its absolute value everywhere much higher than on the 30th, whilst 
the temperature at the northern stations had fallen many degrees. To 
account for these changes the morning observations show only a few 
dust-storms with hail in one or two places. There had been in the 
interval several violent tornadoes; but as none of thorn (except one 
which passed over Delhi) went near any of the meteorological observa¬ 
tories, the daily reports give little or no indication of their occurrence. 

The weekly reports of rainfall compiled by the district officers 
also throw very little light on the origin or progress of these storms. 
They only record the quantity of rain which fell, or, in the case of hail, 
the quantity which happened to remain and get melted in the funnel of 
the gauge. When hail falls with great velocity and rebounds to a 
<^on8ide1:able height, the part which is caught and molted in the gauge 
evidently always much loss than the total quantity which falls into 
it, ahd boars no constant relation to what falls. 

The district returns of rainfall for the Meerut, Roliilkhand, Kumaon, 
and Sitapur divisions for the four days from the 29th April to the 2nd 
May, inclusive, aro as follows (the rainfall is recorded at 6 p. M,, any 
which falls after that hour being included in the total for the next day): 


• 

g 




April. 

May. 



District. 


Station. 






CD 







:s 




29th. 

30tli. 

Isfc. 

2nd. 

•w 

O 











r 


r 

Mnssooreo 

• » 

• •• 

0 40 

127 

• 

• • • 

107 





Kalsi 

« • • 

• • « 

• • • 


110 




Dobra Dan 


Dohra ... 
OUakrata 

t i • 

• • • 

• • • 

« « • 

014 

0 -il 

0*54 

0 36 

i f « 

0 56 

0-68 

1*06 





Amb.iri 

• $ 9 

•• • 

0 20 

070 

• • • 

0 90 





Bhogpur 


♦ 1« 

« t • 

0*70 


0-70 





Saliai'anpur 

• •• 

• • • 

0*40 

0 50 


0-90 





Roorkoc 

• ■ • 

1 • • 

• •• 

0-80 

■H 

0 80 

• 




Nakur ... 

• • • 

» • i 

■ • 

0*10 

W 

0*10 



Saharanpor 


Dooband 

Hardwar 

f • • 

« « • 

« 1 • 

• • • 

* « « 

0*35 

070 

0 45 

H 






Muhammaclpnr 

• • • 

• •• 

0*10 

0*80 

• • • 






Naiaahahr 


• • • 

• * 

• • • 

• • • 

• •• 





Jarauda 


• « 

• • i 

• • • 


» 




-a 

Shamli... 

• •• 

i 1 ♦ 

• • • 

0*20 

070 

0-90 





Bndhaua 

« • • 

• • • 

0*10 



010 



MuzaSarnagar ...- 


Muzaffamagar 
Jaoli Janeath 

• • • 

• • • 

t« • 

• t« 

1*05 

1*80 

0 30 
0-20 

• • • 

1-85^ 

200 





Bhainswal 


• « • 

• ♦ • 

• *$ 

• •• 



L 



Kaudhla 

• • » 


• ■ • 

9 9 9 
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i 




April. 

May. 


;s 

District. 

Station. 






'3 

1 

Cl 




29th 

80th 

1st 

2ud 

1 

H 



Sardhana 

• 4 • 


III 

0 30 

ei 1 

0 30 



Meerut... 

• 

III 

1 4 4 

0 30 

• 11 

0 30 



Mawana 


4 4 

• 

020 

III 

0 20 


Meerut ...* 

Bagpat... 

e et 

III 

114 

000 





Ghaziabad 

• 

1 • 


• 4 4 

» 1 


• 


Hapur 

* * * 

4 4 

III 

0 30 

1 4 • 

0 30 

'S 


(aarlimukhtosar 

t • • 

» ... 

1*1 

010 

..I 

OlO 


Sikandarabad 

• • 4 

Ill 

III 

4 14 

14 4 

4 4 4 

0 


Bnlandshahr 

• • 4 


1 

44 


4 4 

o 

8-i 

Hulandshahr ... > 

Auupshahr 

Khurja 

#e a 

III 

4 

• 4 4 

• 1 • 

1 4 

• 1 1 

1 4 

III 

III 

IS 

4 S 



Narora . 

e 11 

4 4 • 

1 1 • 


• « 


E 


Dayunatpnr 

III 



14 4 

• 4 4 

III 

w 

V 


Khair ... 

• 11 

1 1 

• 4 1 

III 

4 4 

III 



Aligarh 

III 


4 4 

4 4 • 

# 

4*4 

4 1 



Atrauli... 

I • 

III 

1 4 

• 4 4 

• 1 4 

4 4 4 


AUgarli .. ' 

.. 

III 

0 

4 1 


• 

I 


Hathras 

III 

III 

tei 

III 


!*• 



Sikaiidra Kao 

III 

1 1 • 

% 11 


1 4 1 

0 



Balanpur 

III 

1 4 

4 14 

III 


4 4 

f 

1 

«• f 

Bijnor ... 

1 • • 

• 

0 6S 

0 30 

OU) 

oaff 

Nngiiia.. 

1 • 1 

4 4 4 


0 00 

• 

0 90 

Bijnor 

l)b impnr 

11 • 

4 • 


0 20 

4 • 

0 30 


N.ijibibad 


4 4 


0 7o 


0 70 



Cliandpai’ 

Thakurdwara 



0 00 

2 50 

4 • 

3 10 

4 

0 

f 


4 4 4 


1 40 


1 10 


Morafl ibad 




1 15 

4 4 4 

1 15 


1 

M()m(lab,jd . ^ 

I 

1 

L 

Arnrolia 


4 4 

4 4 

0 20 

4 

0 20 


llas.inpar 

III 

1 

1 • 4 

0 30 


120 

1 

8 iTiibbal 

• 


4 4 

4 

114 

*14 


Bilhari .. 

• 1« 

III 

4 4 4 

4 4 4 

•• 

14 4 


• 

Pilibbit (City) 

•« 



0 40 


0 70 



PjUbbit (Kutoboiy) 

III 

0 27 

0 36 

• 1 1 

0 03 

f 

Pilibhit . -j 

Hisalpur 

14 4 

• 4 1 

0 10 

0 20 

•• • 

0 30 



Pnranpur 

• 14 


0 10 

0 u 

• •1 

0 24. 


k 

Amaria... 

• « 4 

4 4 


0 30 

• 1 4 

060 


f' 

Mirganj 

III 

1 4 4 

• 1 4 

4 

1 1 1 

4 



Kawabganj 

• 1 » 

4 4 4 

niia 

2 10 

• 4 « 

2 90 



Aonla ... 

III 

• 4 4 

4 

1 oO 

1 

1 50 

• 

Baroilly 

Banolly 

• 4 

III 

4 4 

0 10 

III 

0 10 

ftJ • 

0 

Karor .. 


14 4 

44 

0 18 


0 18 


Faridpur 

• 4 

• 

4 1 « 

0 70 


0 70 

a 


Buheri .. 

f I 1 

4 4 4 


0 70 

4 

0 80 

0 

u 

V* 

r 

BisauU 

44 

4 1 

III 

110 


1 10 


Gunnaur 

1 1 

III 

III 


1 4 

III 

0 

Bndaan .. ‘1 

Sahaswan 

14 4 

t « 

III 

III 

l«l 

4 

C9 

1 

Budann 

• 1 ■ 

III 

44 


• 4 I 


1 — 

F> 

1 

Datagani 


• 1 1 

4 4 

0*85 

III 


.A 

0 


Pnwayan 

III 

t 1 1 

14 4 

11 

1*. 

1*60 

P? 

Shahjahatipnr 

Tilhar 

• 

• 1 


III 


Shajnhunpur 

III 

III 

1*50 

«1 

4 4 

1 56 



Jalalabad 

III 

II 1 

III 

• 1 4 

4 4 

• I 4 


19 
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d 


' 


April. 

May. 


o 

District. 

p 

Station. 




' 



‘S 

:s 






'i 




29th 

30th 

1 st 

2 iid 

o 

p 

, 


• 






4 


Champawat 

# • i 

0-28 

2*40 


«• • 

2*68 



Pithoragarh 

• • • 

005 

0*69 


0-17 

1*69 



Almora 


017 

0*40 


0*2G 

203 


Kamaun ...^ 

Naini Tal 

« • 1 

0*30 

1*10 


f f • 

3-80 

• 

Haldwaai 

t • • 

0-50 

1*60 

* f • 

11 • 

2*10 



Rauikliet Obsry. 

• • • 

f t • 

0*16 

1*23 

Oil 

1-50 



,, Treasury... 

0*29 

• • • 

0*94 

0*43 

1*66 

M 

Garhwal ...| 

Paiiri ... 
Srinagar 

ft* 

• • • 

• * 1 

• ft 

0*70 

0*92 

0-70 

0*12 

010 

104 

1*60 


/ 

Rudarpur 

tit 

$ • t 

0*60 

0-70 

t • t 

1*30 


Tarai ... < 

Kilpuri... 

f f t 

• • 1 

• • t 

0-20 

• • 

0*20 


Kashipur 

« • t 

t • t 

0*10 

0*00 

0*10 

1*10 


V 

Satarganj 


• • • 

0*10 

0*30 

• f ♦ 

0*40 



Sitapnr... 


• f • 

• it 

0*56 

Iff 

0*56 


Sitapnr ... < 

Biswan ... 

« • # 

• • t 

ft I 

lit 

0*50 

0*50 


Sidhanli 

• • • 

«4 t 

.11 

tit 

... 

444 

• 

( 

Misrikh 

• ft 

fit 

»•» 

tt • 

• t • 

4 44 

u 


Hardoi ... 

• 

1 11 

f f t 

•«• 

11 • 

• •• 

• 44 

CUJ 

Hardoi ... ■< 

Shahabad 

Sandila... 

• • t 

• • • 

» • 1 

p « • 

tit 

f • t 

»tt 

f 1 f 

f 4 i 

• 4 • 

1 4 1 

4 4 4 

w 

(. 

Bilgram 

f • t 

fit 

Iff 

• If 


* t t 


( 

Khcri ... 

• f • 

007 

f « t 

0’04 

« t 4 

0*11 


Klicri ... \ 

Muhamdi 

• « f 

f • * 

• 11 

0*20 

• .1 

0'20 


1 

Nighasan 

1 • t 

111 

11 f 

f f • 

4 4 4 

% 

iff 


Tho disturbances -which, produced rain or hail on the 30th April 
and 1st May were thus pretty general over all tho north-western dis- 
tidcts o£ the N.-W. Provinces, but in most places they were of an ordinary 
character like tho thunder-storms which frequently occur in the hot 
weather months. The storms which were of tornado-like violence and 
destructive to human life were much more limited in their scope, as 
may be seen from the district reports and newspapers. 


Humber, Times of occurrence, Duration and Paths of the Tornadoes 

OP THE 30th April and 1st May. 

On hearing of the violence of the Moradabad storm and of the occur¬ 
rence of the same stoPm, or others nearly coincident with it, in the sur¬ 
rounding districts, I issued a circular to the chief civil officers of Meerut, 
the Tarai, and all the districts of the Rohilkhund Division. The circular 
and the replies are printed in the Appendix. Of the Delhi storm I have 
received no local reports except those which appeared in the newspapers, 
some cuttings from which are also appended. 

The somewhat conflicting evidence of these reports regarding the 
time at which th^ storm visited each place may be summarized as 
follows :— 
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Place. 

District. 

Time of 
occurrence. 

Character of Storni. 

Oannaur 

Budaun. 

6 P. M. 

Slight, without precipitation. 

Sahaswan 

Do. 

6 P. M 

Slight, with small hail. 

Budaun 

Do. 

6 P. H. 

Moderate, with hail. 

Hapur 

Meerut. 

4-5 F. H. 

Slight, with small hail. 

Hawana 

Do. 

8-10 p. u. 

Severe, with hail. 

Slight dust storm only. 

Moerat 

Do. 

6 P. M. 

Amroha ... 

Moradabad 

Evening. 

Slight, with hail. 

Moradabad 

Do. 

6 P. M. 

Most destructive, very severe hail¬ 
storm. 

Thaknrdwara .. 

Do. 

Evening. 
8-8 p. M. 

Slight, with hail. 

Baheri 

Bariclly. 

Destructive, heavy hailstorm, several 
mon killed. 

Nawabganj 

Do. 

* 7-0 p. M. 

Ditto. ditto. 

Bisalpur ... 

Pilibhit. 

10-12 p. M. 

Severe, with largo hailstones. 

Puranpur 

Do. 

7*10 p. M. 

Slight with hail. 

Several places ... 

Bijnar. • 

Evening. 

Very slight, with hail in places. 


From this sammary, taken in connexion with the rather indefinite 
ideas of time possessed by the native tahsildars on whose statements 
it is founded, it appears that there were at least three distinct storms 
of the character of tornadoes over the Rohilkhand plain on the after¬ 
noon and evening of the 30th April, not to mention the hailstorms which 
occurred the same day at Naini Tal, Mussooree, and other places on the 


hills. 


(1.) The Moradabad tornado, appears to have originated or been 
first felt near the ground, in the vicinity of llapur, the southern tahsil 
of tho Meerut district, between 4 and 5 p. M. Thence it proceeded 
eastwards, gradually increasing in intensity, passing to the south 
of Amroha and striking Moradabad with full force about 15 minutes 
past 6. It then crossed tho Rampur State, reaching Baheri and 
Nawabganj in Bareilly about 8 p. m. and being still of destruotivo 
violence. Afterwards it passed eastwards across the Pilibhit district 
to the border of Kheri, which it probably reached between 9 and 10 p. m., 
the violence of tho storm at tho same time gradually abating. Its 
course, shown on both tho charts for tho 30tli April, was about 150 miles 
in length and tho time occupied in traversing it about 5 hours. The 
velocity of translation was thus something like 30 miles per hour. Re¬ 
garding the time of passage of the central moat violent region over any 
given point no exact data are obtainable. The Collector of Moradabad 
estimates it at 15 or 20 minutes, but says, “ It is of course not easy ta 
determine the exact point of time when the storm stopi>ed,” Tho 
breadth of the strip of country over which tho trees were blown down 








146 


S. A. Hill-^^Tornadoes and HailstgrmB of April [No. 2, 

does not seoin to have been anywhere quite a mile, and. if this be ac¬ 
cepted as the diameter of the dangerous area, the duration of the 
destructive wind, with the above-mentioned rate of progression could 
not much exceed two minutes. 

(2.) The Mawana storm was a small one occurring late in the 
evening. It passed eastwards, crossing the Glanges into the south of 
the Bijnor district, and the north of Moradabad (Thakurdwara). It 
may have originated in the afternoon and crossed over into the Doab 
from the districts west of the Jumna, but I have no information on 
this point. 

(3.) The Budaun storm, also of no great importance, probably 
travelled nearly from west to oast along a path stretching from Gunnaur 
to the north of the Budnun tahsil, parallel to, and simultaneously with, 
the Moradabad storm. Regarding the time of occurrence thei'e is, 
however, a conflict of opinion; it is stated to have occurred later as 
Gunnaur than at Budaon. If this be so, it must have travelled from east 
to west in a contrary direction not only to the other storms of the same 
and following days but contrary also to the usual course of all tornadoes 
which have been observed, at least in extratropical countries. 

The probable courses of (2) aud (3) are shown on the charts, but 
there is no means of determining the whole distance traversed or the 
velocity of progression. 


II. 8toryn<i of the Isi May, 


Place. 

District. 

Time of 
oocurrence 

Charactor of Storm. 

Delhi 

Ghaziabad ... 

Sambhal 
Hafliinpur 
Jaintipur 

Tilhar 

Shahjahanpar .. 
Ddtaganj ... 

Delhi. 

Meei'ut. 

Moradabad. 

Do 

•'hajahanpur. 

Do. 

Do. 

Budaun. 

3- 4 p. M 
Afternoon. 
Evening. 

Do. 

2-3 P. M. 

3 V. M. 

4- 6 p. M. 

4 P. M. 

Destructive, (mormons hailstonos. 

Ditto. ditto. 

, Sliglit. 

Slight. 

Very dostrnotivG with bail. 

[ Ditto. Itjiilstones eiiormons. 

Destrnctivo, hail moderate. 

Moderate with hail. 


The above table shows that there were at least two violent stoims 
over the region on the afternoon of the 1st May, one of which passed 
over Delhi and Ghaziabad and tlie other over Tilhar and Shajahanpur. 

(1.) The Delhi storm apparently approached that city from the 
west or north-west, passed over Delhi about half-past 3 in the 
afternoon, crossed the Jumna to Ghaziabad, where it was still of extreme 
violence and accompanied by enoi'mous hailstones, and in the coarse 
of evening, time not stated, reached the Sambhal aud Hasanpur tahsils 
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of Moradabad district, but died out before reaohiug Bilari. The dis¬ 
tance from Delhi to Sambhal is about 85 miles and the whole course of 
the storm was probably not less than 100 miles. As the times of its 
passage are not exactly stated, no estimate can be made of its rate of 
progression. The breadth of the belt of country damaged by it is 
estimated by the Pioneer correspondent at 2 miles. 

(2.) The Tilhar storm commenced near Datoganj in the eastern 
part of Budaun district probably about 2 p. m., though the local report 
from Datoganj says 4 p. m. It passed over Jaintipur about 2-30, and 
Tilhar at 3 or 3-30 p. M., reaching Shajahhnpur between 4 and 5 p, m., 
its intensity at the same time gradually diminishing. Beyond SLahJa- 
hanpur it has not been traced as a violent storm, but the disturbance 
pi'obably passed into Sitapur district and was the occasion of same rain¬ 
fall there. If the assumed time of commencement be correct, this storm 
took about 2^ hours to travel from Datoganj to Shahjahanpur, a dis¬ 
tance of about 35 miles ; or if wo may suppose that the times assigned 
to its passages over Datoganj and over Jaintipur and Tilhar are equally 
eiToneous, the one being as much too early as the other is too late (an 
assumption which would make the time of its passage over Tilhar agt'oe 
with the statement of the Pioneer correspondent), the time occupied in 
passing over this distance would be about an hour less. In the one case 
the velocity of translation would bo 14 miles an hour, and in the other 
23, both of which estimates are considerably less than the velocity 
found for the Moradabad storm. No exact details of the breadth of 
country affected by the storm or of the dumtion of its passage have 
been received. • 

In these estimates of the rate of progression of the several distur¬ 
bances mentioned, it is assumed that the destructive tornado and the much 
more widely felt hailstorm are identical. This assumption is open to 
question, but I know of no criterion by which the two phenomena can bo 
satisfactorily distinguislied. It seems to me that a tornado is only a vio¬ 
lent whirlwind which reaches to the ground, whilst an ordinary thunder¬ 
storm or a hailstorm may be quite as intense in its gyratory motion as a 
tornado, but at some level considerably above the ground. 

Direction and Force of the Wind in these Storms. 

The reports all agree in stating that the storms commenced with 
a strong west wind which unroofed houses, uprooted trees, and did 
damage in various other ways, and that after a short time the wind 
shifted to North-West, or North, at the same time slacking considerably. 
In one or two cases a further veering to North-East or East is reported, 
though, after the storm was over, the wind again blew from the west. 
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There can be no doubt, therefore, that as in the case of the 600 tornadoes 
in the United States investigated by Finlay, the wind blew in whirls 
according to the usual law of cyclonic circulation for the northern hemi¬ 
sphere ; but the whirling movement was combined with a rapid move" 
ment of translation from West to East which had the effect of 
greatly increasing the velocity of the westerly currents blowing on the 
south side of the centre, and partially or completely annulling that of 
the easterly currents on the north side. The velocity of the wind in the 
Moradabad storm has been roughly estimated at 60 miles per hour. If 
this be accepted as the velocity of rotation, the actual velocity of the 
west winds must have been about 90 miles, and of the easterly ones Only 
30 miles per hour. 

It is greatly to bo regretted that in none of the storms mentioned 
was any competent European officer able to devote his time to the 
local investigation of the direction and force of the wind, by the exami¬ 
nation of its destructive effects on buildings and trees, a task wliich has 

r 

been so ably performed by Dr. Crombie in the case of tho Dacca tornado. 
It is also to bo regretted that no local meteorological observations are 
forthcoming; though, as Mr, Mackintosh, the Collector of Moradabad, 
very justly remarks, when people’s roofs have been carried off, or are 
tumbling in, the circumstances are not conducive to tho taking of correct 
observations. 

Except at Moradabad no estimate has been made of the velocity of 
the wind. The Collector of Bareilly estimates its pressure at Baheri 
and Nawabganj during the passage of the Moradabad storm at 28 fibs, to 
the square foot, which would correspond to a velocity of about 75 miles 
an hour, and is probably not far from the truth. At Tilhar, the force 
must have been very considerable. Trees were blown to distances of 
10 or 15 yards, and roofs were carried 25 or 30 yards. For tho Budaun 
storm the tahsildars give curious and fanciful estimated of'the wind’s 
force, which at one place was considered equal to the strength of 3 
elephants and in another to 16 horses combined. One curious effect 
of the pressure of the wind is given by the Moradabad correspondent of 
the Civil and Military Gazette. A train of empty goods waggons, stand¬ 
ing on a siding at Moradabad station, was blown along the line to a 
distance of nearly two miles, where it came into collision with a Strong 
bullock, and whether owing to this accident or to a shift of the wind’s 
direction it was there derailed, and tore up the line for a considerable 
distance. 

As regards ascending currents near the centre of the tornado, the 
Moradabad report indicates tho probability that there was a strong 
aspiration in an upward direction. The way in which the verandahs 
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of the Collector's house were “ shorn away," and the massive masonry 
portico dislodged by the wind, as well as that in which the roofs of 
houses were lifted bodily off and carried to a distance, are hardly ex¬ 
plicable' except on the assumption of a powerful upward component in 
the wind's motion. 

ELFiCTBICAL PHENOMENA, 

Except at Delhi, the existence of thunder and lightning in connexion 
with the storm is not expressly mentioijed; for by an oversight, no 
direct inquiry was made regarding this point in my circular. I havo 
been privately informed, however, by a resident of Moradabad, that the 
tornado commenced thoro also as a thunderstorm, and there can be little 
doubt that as in almost every case investigated by Finley in the United 
States, all these storms wore accompanied by electrical disturbances. 
No casualties from lightning are mentioned except the death of one 
man in the Bareilly distriej. 

Hail, 

At every place without exception, from which anything like a full 
account of the local storm has boon received, hail is reported. In 
many instances, the fall was light and the hailstones wore small, not 
larger than a “ grown seed,” that is, about as big as a pea, and similar to 
wbat falls in ordinary hailstorms. In the Moradabad storm, however, the 
quantity of hail and the velocity with wliich it foil seems to havo boon 
enormous, though the size of the hailstones was not great, not larger ’ 
than a pigeon’s egg. The hail which accompanied the same storm in 
its passage over the Bareilly district later in the evening was of a similar 
character, the average weight of the hailstones being about an ounce 
(g ohittack). The extraordinary thing about this hail was its fatal 
effect upon hSman beings. It is difficult to believe that over 230 
people could have been killed in one district and 16 in another by 
showers of ice pellets no bigger than boys’ marbles; but such would 
seeiu to have been undoubtedly the case. The Collector of Moradabad 
reports that men caught in the open and without shelter were simply 
“ pounded to death ” by the hail. The hailstones wore therefore pro¬ 
bably falling from such a height that they approached the ground with 
a velocity in something approaching to the same order of magnitude 
as that of a rifle bullet, It should bo borne in mind, however, that 
immedi^lDly before the storm, the temperature had been very high, and 
that Jtefftny, it^aot the majority, of the deaths due to it may havo been 
Gccafioned by the persons exposed to its fury being knocked down and 
temporarily packed in^ico. The shock to the system, especially pi a 
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thinly clad native of India, under snoh circumstances, would probably 
in many cases be sufficient to cause death. At Biaalpur in Pilibhit dis¬ 
trict some of the hailstones are said to have been f seer (1| ft) in 
weight, but these must have been aggregates of many individual stones. 
At Puraupur they were the size of plums, that is' to say, about the 
same size as at Moradabad. 

The hail which fell on the 1st May, though less fatal to human 
life, owing to the longer warning given of its approach, consisted of 
very much larger stones. The Delhi correspondent of the Pioneer 
vouches for one stone as much as two pounds in weight, though this 
was doubtless an aggregate of several smaller ones ; for the writer says 
that for two minutes the fall presented the appeai’ance of a shower of 
lumps of ice. The stone as big as a man's fist and weighing 2^ chittacfcs 
(4| ounce) picked up by the same observer may have been a single one, 
for the occurrence of such is confirmed by a writer in the Civil and 
Military Gazette^ who says that at Ghaziabad many hailstones as large 
as cricket balls fell. The form of tbo stones was a “ flat oval ” pro¬ 
bably like the disc or button shape often observed in smaller hailstones. 
Many persons are said to have been cut and wounded by these large 
hailstones, and at least one was killed outright, having his head split 
open. At Tilhar tbo hailstones which fell the same afternoon appear 
to have been almost equally largo The Assistant Collector says they 
were larger than goose eggs at Tilhar, while, in the west«of the tahsil, 
they averaged nearly 3 inches in diameter. The Pion^^er correspondent, 
a European gentleman who was in camp near Tilhar, says, however, 
they were only as large as turkey’s eggs. Tliey were probably not 
spherical, and three inches was perhaps about their longest dimension, 
instead of the mean diameter. 

Finlay has found {Professional Papers of the Signal ServieOy No, VTI) 
that, out of 192 cases of tornadoes accompanied by hail in t he United 
States, the hail preceded the tornado in 135 cases, followed it in 76, and 
coincided with it in 4 cases. In these Indian storms tho hail seems in 
all cases to have occurred either simultaneously with the most violent 
phase of the storm or after its first fury had passed. From the Morada¬ 
bad report it appears that the hurricane ” and hail occurred simul¬ 
taneously. In the Tilhar storm, at every place where it was observed, 
the first and most violent wind came from the west and afterwards.!* 
suddenly veered to the north, when the hail commenced. At Jaintipur 
there was a distinct pause between the two gusts of violeit wind, 
probably coincident’ with the passage of the actual centre of thOstorm. 
The hail seems therefore to have fallen chiefly over tho western ^ilf of 
the area affected by the storm at any given instant. 
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Destruction of Life a.nd Property. 

By far the most destructive of these storms was that which pass¬ 
ed over Moradabad. Over 230, and probably close upon 260, people 
were killed in Moradabad alone, chiefly by the hail. Sixteen men were 
killed by hail, one by lightning, and 7 by falling trees and other causes 
in the Bareilly district, and 5 men are reported as killed in Pilibhit. 
The casualties thus amounted to about 280 in all, not counting any 
which may haVe occurred in the native state of Rampur, over which the 
storm passed. • 

In the Tilhar storm only about a dozen men were killed altogether, 
and the number of fatal cases at Delhi was about the same. 

The damage done to croj^s and tx'ces has been variously estimated, 
and probably but little reliance can be placed on any of the reports 
regarding this point. Tho estimates of the value of animals •killed and 
buildings injured or destroyed ai'o more trustworthy. At Moradabad, 
where by far the groatesb destruction of proj>erty as well as of lifo 
took 2 >laco, the total damage done is estimated by tlio Collector at 
Rs. 100,000. 

Relations of tub Tornadoes to other Meteoroeogical Puenomena, 

Under tho head of general weatlicr it has been stated that, for several 
days preceding these storms, there had boon a steady influx of moist 
easterly winds into tlio area aJIected by them, and that latterly this 
was combined with a goneraf fall in the barometoi*, whilst after the 
storm there was a rapid increase of jn'ossuro, and west winds sot in 
again over tho whole region. There may, therefore, have been some 
direct and obvious connexion between the distribution of pressure and 
tho genesis of tho storms, though the observations made at 8 A. M., when 
tho air is still undisturbed by tho couveetion eurronts set up by the daily 
action of the sun, do not show this connexion clearly. At all tho stations 
moutioned in the preceding tables, and at several others in tho same 
region, meteorological observations wore made at 10 A. m. and 4 i*. ai,, 
as well as at 8 A. m. The princiixal observations made at those hours 
on tho 29th and 30th April and tho 1st and 2nd May are here given, tho 
actual 2 )ressurcs as well as their values at sca-lcvcl being shown. For 
tho hill stations tho latter are of course very doubtful, and in reality 
have no meaning wbatovor ; but tlie region alTeetcd by tlie storm lies 
so close to the hills that its relation to tho general trend of tho isobars 
could not be properly shown without extending these over a jmrt of tho 
mountain region. In reducing the observations of the hill stations 
to soa-level, the temperature has been ftssumCd to increase downwards, or 
20 
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to diminiBh upwards, at the following rates, which haveieen determined 
from observations in the day time in the month of May in Korth.Westem 
India, and are given at p, 358 of a paper on the Knds of Mlim 
Mia, published in the Phil, Trans., 7ol, If8. 


Ed^U, 

Sea-level to 1,000 ft. 

1,000 to 2,000 „ 

2,000 to 3,000 „ 

3,000 to 4,000 „ 

4,000 to 5,000 „ 

5,000 to 0,000 „ 

0,000 to ?,000 „ 

f,000 to 8,000 „ 


Tmperatm Pmmi 
6‘1 

w 

5'1 

4'1 

3'2 

2'3 

15 

0'8 


Some of the harometric obsemtioni appear to he in error to tho 
extent of a tenth or a twentieth of an inch, These are marked irith 
a note of interrogation, 
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Dehra 

Boorkee 

Bareilly 
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Durbhanga , ... 
Lahore ■•* 
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Meerut 
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Agra 

Lucknow 

Allahabad 

Benares 

Ghazipnr 

Patna 

Gya 

Sutna 

Nowgong ... 

Jhansi 

Neemnch 

Ajmere 
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Stations. 

Simla 

Cbakrata 

Mussooree 

Kanikhet 

Pithoragarh 

Katmandu 

Ludhiana 

Dehra 

Boorkee 

Bareilly 

Gorakhpur 

Durbhanga 

Lahore 

Sirsa 

Sambhar 

Jeypore 

Meerut 

Delhi 

Agra 

Lucknow 

Allahabad 

Benares 

Ghazipur 

Patna 

Gya 

Sutna 

Kowgong 

Jhansi 

Keemuch 

Ajmere 
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For 4 V.M., the hour nearest to those at which the storms occurred, 
the sea-level pressures and wind directions have been laid down on a 
chart for each day, and the isobaric lines have been drawn for differences 
6f '05 inch. On the charts for the 30th April and Ist May the tornado 
tracks are also shown. 

On the 29fch, there was apparently at 4 p. m. an anticyclonio area 
over the Nepal Himalaya and North Behai*, with an extension running 
north-westwards over Northern Oudh and the outer hills. The lowest 
pressure was in the vicinity of Sirsa on the border of the western 
desert, and a long V-shapcd depression extended from it towards Agm 
and Bundelkhand. An independent region of (hypothetical) low pres¬ 
sure occupied the interior of Kumaun and Garhwal. 

On the 30th, the pressure had fallen considerably in most places, but 
risen at Chakrata and Simla, and the gradients between Simla and 
Ludhiana were very steep. The lowest pressure was at Lahore, but a 
succession of V-shaped isobars projected south-eastwards to Sutna. 
The winds were light and somewhat irregular, though on the whole 
' consistent with the distribution of pressure. The throe storms whoso 
tracks are marked appear to have originated in or near the line of 
lowest sea-level pressure and to have proceeded eastwards nearly at 
right angles to the isobars, that is to say, up the slope of prossuro, a 
statement which appears somewhat paradoxical, seeing that the strongest 
winds were from the west, or in the same direction as the paths along 
which the storms progressed. 

On the Ist May, there had been a considerable rise of pressure over 
the whole region, especially over tho hills of Kumaun and Garhwal. Jn 
Dohra Dun the gradients producing S. E. or S. winds at low levels wore 
excessively steep, but over the rest of tho region they wore much tho 
same as on tho previous day. The lino of lowest pressure indicated by 
the vertices of the V-shaped isobars was however shifted a good deal 
to the south, and now extended from tho vicinity of Sirsa through 
Alwar to Sutna. Over tho Gangetio plain, tho winds wore light and 
irregular, but, west and south of tho Jumna, they blow steadily in tho 
directions indicated by tho distribution of pressure, Botli the storm 
tracks shown lay well to tho north of the lino of lowest pressure, and, 
as on the 30th April, the storms progressed in opposition to the baric 
gradient. 

On the 2nd May, there were still steep gradients over the Eastern 
Punjab and adjacent hills, but over Rajpjutana, the N.-W, Provinces, Oudh, 
and Behar the pressure was nearly uniform, and tho two isobars shown 
on these regions of the chart took peculiar and unusual courses. The 
anticyclone over North Behar and Nej^al had disappeared, and tho caster- 
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ly winds over the submontane belt were dying out. Next morning, as 
above stated, westerly winds reasserted themselves right up to the 
mountains of Nepal. 

It is clear from the study of these four charts that there was no¬ 
thing in the general distribution of pressure at sea-level, even just 
before or during the progress of the tornadoes, to account for their 
formation. The general features of this distribution on the first three 
charts are identical, yet violent storms occurred in sev.eral places on 
the 30th Apiil and Ist May, whilst there was nothing of the kind on 
the 29th April, if we except a small hailstorm which came on late in the 
evening over tho Siwalik hills and Roorkee. 

In his Tornado Studies for 1884 (Professional Papers of the Signal 
Service No, XVIJj Finlay has found that tornado tracks in tho United 
States lie almost invariably to the S. E, of a region of low pressure, that 
is to say, they lie on the side of the depression covered by warm moist 
winds from the Gulf of Mexico. Tho analogous position for the upper 
Gangetio plain would bo tho N. E. sido of the depression over which 
moist winds from the Bay of Bengal blow, and this is where the storms * 
under discussion actually occurred But while the American tornadoes 
in all cases travel almost parrallel to tho isobars and in very nearly the 
same direction as tho S. W. winds proper to tho octant in which they 
are found, four at least of the five storms here described, and very 
probably the‘fifth also, travelled against the baric gradient and against 
the wind previously existing at the level of tho plain. It is extremely 
likely therefore that the conditions of pressure which produced these 
tornadoes wore not those existing at sea-Ievol (for these, in a region 
including high mountains, are to a great extent hypothetical merely), 
but rather those obtaining at some definite higher plane in the atmo¬ 
sphere, probably, as pointed out by Mr. Archibald in a review of a 
French work on the experimental production of such disturbances on a 
small scale (Nature, Vol. XXXVIII, p. lOi), at the place where cloud for¬ 
mation begins. If once a tornado is commenced at this level, it may bo 
maintained for an indefinite time by tho energy converted from the poten¬ 
tial to the kinetic form in the condensation of vapour; and the movement 
may bo rapidly propagated downwards by means of the viscosity of the 
air, and by indraught from below towards the partial vacuum in the 
vortex. 

Now, though tho situation of tho Rohilkhand plain and Upper Doab 
at tho foot of the Himalayas does, not favour a proper understanding of 
tho distribution of pressure at sca-lovcl, it has he advantage of enabling 
us, by observations made at adjacent plain and hill stations, to got a 
very fair idea of the vertical dislribution of temperature np to a height 
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of 7,000 or 8,000 feet; and, knowing tke vertical distribution of tempera¬ 
ture, we can compute approximately the pressure at any given height. 
The three stations of Roorkee, Dehi*a, and Mussooree He within a hori¬ 
zontal distance of little more than 20 miles, but their elevations above 
sea-level are respectively 887, 2,233 and 6,881 feet. From observations 
made at these places we may therefore determine the distribution of 
temperature almost exactly up to about 7,000 feet, and with some ap¬ 
proach to accuracy for one or two thousand feet farther. The computed 
temperatures up to 10,000 feet for 10 a.m., and 4 p.m. each day, derived 
from the observations of these three stations, are the following ;— 


Hoight. 

20th April. 

30th April. 

let May. 

2nd May. 

10 a.m. 

4 P. M. 

IOa.m. 


10 a. m. 

4 P. M. 

10 a. m. 

4p. m. 

Soa-level 

• • • 

100-2'^ 

103 0” 

04 4” 

04-9” 

72 3® 

82-0'’ 

00-5° 

95-0” 

1,000 Feet 

• • • 

94.'2 

9S‘ |. 

80-0 

92-7 

70 0 

82-3 

80-5 

01*4 

2,000 „ 

• • • 

88 8 

01 5 

84-2 

89-8 

G7'3 

80-6 

82*5 

87 3 

3,000 ,, 

• • • 

84-0 

85-4 

80'0 

86*2 

64'2 

77-6 

78*5 

83-0 

4,000 „ 

• • • 

70-8 

801 

70’t 

810 

GOG 

7U 3 

74‘5 

78 3 

5,000 „ 

• • • 

70-2 

75-4 

73*4 

7G‘8 

66‘7 

G70 

70-5 

73-4 

0,000 „ 

i « • 

73-2 

71-5 

7i‘0 

710 

523 

61'3 

CO-5 

08-1 

7,000 „ 


70*8 

68*3 

60-2 

G4-4 

47’6 

53-5 

G2-5 

02-5 

8,000 „ 

« • • 

60-0 

05-8 

680 

571 

42 3 

44-5 

08-5 

50-6 

9,000 „ 

• • * 

67*8 

04'1 

07‘4 

40-1 

36’6 

31’3 

64-5 

60-3 

10,000 „ 

• • • 

G7-2 

63 0 

07-4 

40-3 

30-G 

220 

50-6 

43‘S 


The temperatures given in the last three lines are of course subject 
to doubt, but up to 7,000 feet they may bo accepted as correct. Tlioy 
have been computed by the formula t — ah + hh^, the throe constants 
being determined by the observations of Roorkee, Debra, and Mua- 
sooreo. 

On the 29th April, both at 10 a. m. and 4 p. m., the vertical distri¬ 
bution of temperature was similar to the normal distribution in May, 
given on page 152, that is to say, the decrease on ascending was at first 
very rapid, but became less and less rapid as the height increased. 
When tbo decrease is more rapid than in. 183 foot, or 5‘46° in 1,000 
feet, the equilibmum of tlio atmosphere is unstable and convective 
movements arc almost certain to occur. Ujidor ordinary circumstances, 
as on the 29th April, these disturbances commence at the level of tho 
plain and probably bring about an intcrebauge between the lowest layers 
of the atmosphere and others at a dbiisidcrablo height,* such move- 

* To this intorohango tho hot west winds aro probably duo, tlio feoblo and 
irregular currents of fcho lower almosplioro being replaced during tbo hottest hours 
cf tho day by steady west, winds descending from an upper layer, 

21 ’ 
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monts being often accompanied by whirlwinds of any size from the 
little dancing “ devil ” or hhut to a big dust-storm. As long, however, 
as they do not extend up to the cloud layer, they produce no precipita¬ 
tion, draw upon no important source of energy, and give rise to no 
violent tornadoes. 

At 10 A. M. on the 30th, the conditions were similar to those just 
described, though the temperature over the plain was considerably lower 
than on the previous day; but by 4 p. M. a rapid decrease of tempera¬ 
ture at high levels had comme;nced, and above 5,000 feet the conditions 
were such as to produce convection currents extending upwards to an 
unknown height. During the night the greater nocturnal fall from 
the mean temperature at the lower stations restored the conditions of 
stable equilibrium, but by 10 A. m. on the 1st May unstable conditions 
again appeared at heights of 7,500 feet and upwards, and by 4 p. m. these 
conditions extended down to below 5,000 feet. On the 2nd May, the 
temperature at 10 a, m. decreased uniformly upwards at the rate of 
4'0° for 1,000 feet—a rate consistent with stable equilibrium; but in 
the afternoon conditions likely to produce convective disturbances reap¬ 
peared at heights above 6,000 feet. On the 3rd, the normal conditions 
wei’e completely re-established. 

It would therefore seem that the occurrence of the tornadoes of 
the 30th April and lat May was intimately connected with a sudden fall 
in the temperature of the air from 5,000 or 6,000 feet upwards—a fall so 
rapid that powerful vertical convection currents were certain to super¬ 
vene. What the cause of this fall of temperature may have been is not 
known, but presumably it was connected with the influx of easterly 
or south-easterly winds of a moderate tempei’atnre, at a time when the 
temperature at the level of the plains was excessively high. On the 
30th, the disturbances, which were probably duo to this relatively low 
temperature at high levels, commenced rather late in the afternoon— 
after 4 p. m. ; but on the 1st May, when unstable conditions appeared as 
early as 10 a. m., the tornadoes took place at an earlier hour, probably 
commencing about 2 p. m. 

When no source of energy is drawn upon in an atmospheric distur¬ 
bance, except the sensible heat of the air and its actual energy of 
motion, the disturbance is not likely to bo very violent or of long dura¬ 
tion; but when the indefinitely large supply of energy which is stored 
in the form of the latent heat of vapour begins to be converted into 
the kinetic form, the disturbance may be greatly intensified and pro¬ 
longed to an indefinite extent. Hence the dust-storms of the hot 
weather never acquire any great violence, unless they extend upwards to 
such a height that condensation of vapour occurs, and in very dry 
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weather this does not take place until a height but seldom attained is 
reached. In the oases now under discussion it is probable that, owing 
to the moist air brought in by easterly winds and the upward diffusion 
of the vapour during the three or four very hot days preceding the 30th 
April, the plane at which condensation commenced when the rapid fall 
of temperature sot in that afternoon was unusually low for the time of 
year. If we adopt Hann*s formula for the vertical distribution of 
aqueous vapouir, and compute its constants from the observations of 
Bareilly, Roorkee, Dehra, Mussooree, Chalfrata, Ranikhct, and Pitliora- 
garh (a largo number of observations of this somewhat erratic element 
being desirable), we get the following results for 4 P. m, each day :— 
29th April, log f=z 9 7352 - *0316 h, 

30th „ log f = 97412 - *0275 k 
Ist May, log f = 9*7030 - *0370 k 
In these formula) / is supposed to be expressed in decimals of an 
inch of mercury and k in tljousanda of foot. In Ilann’s general formula 
for all seasons and places the co-ofliciont of h is *0402. On the 30th 
of Api'il therefore the rate of* diminution of vapour pressure with 
increase of height was only l-Ji]- or J of the average rate, whilst the 
deox'oase of temperature from 5,000 feet upwards was very rapid. On 
the 1st May, the vapour diminished rather more quickly, but the decrease 
of temperature was so rapid as to overtake it and cause condensation at 
the same or a lower level. If we compare the pressure of saturated va¬ 
pour at the temperature of the air vvitli the actual vapour tension given by 
the above foi’mulro, we find that, on the 29tli, tlio relative humidity was 
below 50 per cent,, even at 10,000 feet, whilst on the 30th condensation 
commenced at about 9,300 foot and on the 1st May at 8,000 feet:— 


Tension of va 2 :)Our at 4 r. M. 


Height. 

29th Aiu'il. 

30th April, 

lat Muy. 

Saturated. 

Actual. 

Saturated. 

Actual. 

Saturated. 

Actual. 

Sea level 

• • • 

2*307" 

•614" 

1-G1.5'' 

■551" 

1*127" 

•685" 

1,000 feet 

• • • 

1-809 

•502 

1*537 

•618 

1105 

•638 

2,000 „ 

• • • 

1*481 

•463 

1*401 

•488 

1043 

•494 

3.(X)0 ,, 

• • • 

1*221 

•428 

1*253 

•459 

•945 

•453 

4.000 „ 

» • • 

1*029 

•395 

1*091 

•432 

•821 

•416 

6.000 ,, 

• • • 

•881 

•3G5 

•923 

•406 

•G84 

•382 

6.000 

t • • 

*773 

•337 

. *760 

•382 

•514 

•351 

7.000 «. 

• A « 

•693 

•311 

•606 

•360 

•411 

322 

8.000 „ 


*636 

•287 

•468 

*338 

•295 

(296) 

9.000 ,, 

4 ■ • 

• *600 

•265 


•318 

•199 

(-272) 

10,000 „ 


*577 

•245 

•251 

(-300) 

' 122 

1 

(■260) 
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The figures in brackets are computed by the above logarithmic for¬ 
mulas for the actual distribution of vapour up to the highest observing sta¬ 
tions, but as they exceed the pressures of saturation at the probable tem¬ 
peratures of the air they do not represent actual facts. The di&reiices 
between them and correspoudiug pressures of saturated vapour re¬ 
present in fact the vapour which must have been condensed. It thus 
appears that on the afternoon of the 30th April, and probably throughout 
the greater part of the following day, the distribution qf temperature 
was sucli as to cause vortical movements of the atmosphere above the 
level of 5,000 or 6,000 feet, and that the cloud level, even supposing no 
such movements to bo in progress,* was probably at the comparatively 
low elevation of 8,000 or 10,000 feet. The conditions were therefore 
favourable for the development and intensification of any disturbances 
casually occurring in the currents set up. It now remains to inquire 
whether any relation can bo traced between the places of occurrence 
and tracks followed by the tornadoes and the distributions of pressure 
at or near the cloud level whore they in all probability commenced. 

h'ov this purpose, the 4 p. m. obseiwations of pressure on each of 
the two days of the storms have been reduced to a level of 13,000 feet 
above the sea, and the resulting values are laid down on the last two 
charts. These high-level pressures have been computed on the as¬ 
sumption that the temperature decreased each day on ascending accord¬ 
ing to the scale above shown—an assumption which is probably not far 
wrong as regards the Himalaya stations, and the line of nearest stations 
on the plains, viz,, Ludhiana, Roorkco, Barielly, and Gorakhpur, but 
perhaps rather wide of the truth as regards more distant places. If the 
decrease of temperature above the more distant stations was less rapid, 
as is probable, the effect of the assumption made must be to diminish 
the pressures towards the south of the area covered by charts, making 
the gi’adicnts for westerly winds less steep, though in other respects 
producing little change. Thus the pressures as computed for Bareilly 
and Agra are almost identical on the 30th April, and differ by only 
0*217" on the Jst May ; whilst, if wo assume for Agra the rate of decrease 
of temperature found by Glaisher in his balloon ascents in clear 
weather, the excess of Agra over Bai’eilly at the 9,000 foot level is 
0’247" on the 30th and 0*333" on the lat. The computed pressures at 
9,000 feet are given in the following table and have been laid down on 
charts V and VI:— 

I 

* In an ascending current, since there is no dimmntion of the quantity of vapour 
until condensation commences, cloud will bo found wherever the expansion due to 
upAVurd motion has reduced the lemperatui-o to the dow point. 
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Pressures at 9,0004 P. m. 
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Station. 

30th April, 

let May. 

Station. 

30th April. 

Ist May. 

Simla 

• « • 



Joyporo 

21*613" 

21*602" 

Chakrata 

• • • 

21*402 

21-400 

Meerut 

21-473 

21-346 

Mnsaooroe 

t 

• ft 4 

21-516 

21-541 

Delhi 

21-524 

21-378 

Banikhot 

• • « 

21-605 

21-642 

Agra , 

21-640 

31-614 

Pithoragarli 

• • • 

21-660 

21-551 

Lucknow 

21-601 

21-014 

Katmandu 

• ft • 

21-670 


Allahabad ... 

21-610 

21*662 

Ludhiana 

4 ft ft 


21-362 

Benares 

21*585 

21-641 

Dehra 

ft ft ft 

21-609 

21-523 

Gbazipur 

21-536 

21-634 

Roorkeo 

ft ft ft 

21*403 

21-411 

Patna 

21*416 

21-563 

Bareilly 

• ■ 

21-611 

21-307 

Gya 

21-521 

2L-614 

Gorakhpur 

• ft ft 

21-425 

21-401 

Sutna • 

21-625 

21-6.55 

Durbhanga 

ft ft ft 

21-317 

21-467 

Nowgong 

21-649 

21664 

Lahore 

ft ft ft 

21-287 

21-288 

Jhansi 

21-033 

21-640 

Sirsa 

ft ft ft 

21‘5r3 

21*491 

Noomuch 

21*654 

21*651 

Sambhar 

ft ft ft 

21'670* 

21-660 

Ajmero ... 

21-600 

21-687 


Tho charts indicate very clearly that on both afternoons there "was at 
the cloud-level a low prossare region overlying tho Punjab and another 
over Behar, and that these two regions were connected by a long narrow 
trough of low pressure extending over Rohilkhand and tho north of 
Oudh. Tho conditions were therefore both days sucli as were likely 
to generate eddies by the intorforonco of the easterly and westerly 
currents along the low-pressure axis ; but at 4 P. M. tho isobars woro 
more regular and the conditions likely to gonorato tornadoes bettor 
marked on the 1st May than on tho 30th, April. On tho 30th, at this 
hour in the afternoon, tho low-pressure trough over Rohilkhand was 
almost completely blocked by a region of relatively high pressure near 
Bareilly, caused apparently by tho upheaval of tho pressure pianos 
there, on account of the local high temperature (99'8°). Towards sun¬ 
set this obstruction doubtless disappeared with tho fall of temjjoraturo 
below, and then tho distribution of pressure became similar to that 
of the Ist May, At any rate, whatever may have been tho reason, tho 
tornadoes of tho 30th did not commence until near sunscjt, whilst on 
the following day they began in tho middle of the afternoon. 

The tornado tracks shown on the two high-level charts have a very 
definite relation to the isobars. They commenced a little to the aoidh of 
the low pressure axis, and approached slightly or ran parallel to it for 
a certain distance, hut in no case succeeded in crossing it. Those storms, 
as rcgax’ds the horizontal compouents of their motions, appear therefore 
to have been eddies formed in the y(i*oiig wcslcily eurreiits of the lowest 
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cloud layer where these began to be retarded on approaching the low- 
pressure axis, and they were carried forward with the current in which 
they originated. Regarding the vertical movements and the produc¬ 
tion of hail, of the origin of which Ferrel's theory appears to me to 
be the true one, it is impossible for want of information to enter into 
any detail. The form of the storm-cloud, so indicative of vertical suc¬ 
tion as well as of horizontal whirling movements, and to which so much 
attention has been paid in America, is not even mentioneej in any of the 
local reports. 


APPENDIX L 

# 

4 

CiiicuLAR Letter of Inquiry and Replies prom District Officers. 

Circular, 

Having been charged by the Meteorological Reporter to the Govern¬ 
ment of India with the preparation of an account of the origin and history 
of the destructive storm which recently visited Moradabad, I have the 
honour to request the favour of your assistance in furnishing materials 
for discussion regarding the storm in so far as it alfceted your district. 

From the reports received from your tahsils aud tUanas I have to re¬ 
quest in particular that you will be good enough to furnish rue with an 
abstract of the information on the following points :— 

1. The date and hour at which the storm commenced in those 
places where it Avas felt, and its duration at each place 

2. The direction of the wind at each place at the beginning, 
middle and end of the storm. 

3. An estimate of the force of the wind from observation of the 
damage done by uprooting trees, unroofing houses, &c. 

4. Whether the storm was accompanied by hail or not, and if 
hail was observed, what was the average size of the hailstones ? 

5. How many people were killed, if any, and how they were killed, 
whether by lightning, falling in of houses, or from what cause ? 

6. What was the estimated value of the total 
the storm ? 

As the path of the storm scorns to have avoided the regular 
meteorological observations, I shall bo glad if you happen to be able to 
furnish any barometric or thermometric observations made during its 
passage. 


damage done by 
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and May 1888 in the Doah and Bohilkhand. 

Replies. 

1272 

(1) Letter No. _ggg dated SOth May, 1888, from the Collector of 

Moradabad to the Meteorological Reporter to Govt. N- W. P. and Oudh. 

With reference to your 417 dated 16th May, 1888,1 have the honour 

to enclose a copy of my report dated 7th May, 1888, which gives 

nearly all the iiformation which I have been able to collect regarding 
the late storm. ' 

2, Although, as I shall mention hereafter, there were slight storms 
at other places, the really severe storm was confined to Moradabad and 
a small area round it. It took place on SOth April, The dust-storm 
began about 6 p. m., the hurricane and hail about a quarter past 6, 
The hurricane and hail lasted between a quarter of an hour ahd twenty 
minutes. It is of course not easy to determine the exact point of time 
when the storm stopped. There was a good deal of wind, and very 
strong wind for some time afterwards. 

3, As far as I myself noticed the wind was north-west throughout. 
Some of the tahsildars say that the wind was first west and then 
changed to north. One tahsildar says that the wind was east, but I 
have no doubt that this is a mistake. 

4, The wind was certainly travelling at about 60 miles an hour, 
at least so I am informed by people who know more of such things than 
Ido. 

6. There was a terrific hailstorm; the bigger hailstones were of the 
size of small pigeon’s eggs. 

6. For an answer to your question 5, see para. 5 of my report. 

7. It is very difficult to estimate tlie amount of the damage done. 
Fortunately there was little damage done to crops, but there was a great 
deal of damage to houses. The total damage done cannot have exceed¬ 
ed, in my opinion, a lakh of rupees. It was the loss of life which made 
the storm so noteworthy. 

8. Regarding the tahsils, there was no storm of any kind at 
Bilari. There were slight storms with a little hail and rain at Thakur- 
dwara and Amroha on the evening of the SOth and slight storms at Sam- 
bhal and Hasanpur on the Ist of May. But all these storms were so 
slight that they probably would not have been noticed had it not been 
for their connection with the great storm at Moradabad. 

Moradabad does not boast a barometer, and thormomotric observa¬ 
tions do not appear to have been taken by any one during the storm. 
Must people’s roofs were either blown off or tumbled in, a state of things 
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wliich I am sure you will understand does not conduce to the taking of 
correct meteorological observations. It was bitterly cold during the 
stoi'm and for a considerable time after it* ' 

(1 a.) Letter No. dated 7th May^ 1888, from the Collector 

of Moradahad to the Commissioner^ Bohilkhand Division, Barielly. 

# 

2S5 

In accordance witli the instructions contained in your ^®'ted- 

5th May, 1888, 1 have the honour to submit a brief report regarding tho 
storm which occurred on the 30th April 1888, of the main features of ' 
which His Honor the Lieutenant-Governor and yourself have been 
already apprised. 

2. I' myself only arrived in Moradahad on the 30th, so that at tho 
time of the calamity I was under tho disadvantags of having no local 
knowledge of the place. I took charge ifi the afternoon and about 6 
in tho evening I drove to the house usually occupied by the Collector, 
standing on the rising ground on the further side of tho race course. 

I briefly mention what happened to myself because the house where 
I chanced to be and the adjoining one, standing as they do on the ridge 
of tho rising ground on which the station of Moradahad is situated, 
wore tho houses on which the fury of the storm first fell and which 
seem to have suffered more than any others. Soon after I entered the 
storm commenced. It became quite dark and the house was filled with 
dust. The doors wore burst open by the wind. A terrific storm of hail 
followed breaking all tho windows and glass doors. Tho verandahs were 
shorn away by tlie wind. A great part of tho I'oof fell in and tho 
massive pucca portico was blown down. The walls shook. It was 
nearly dark outside and hailstones of an enormous size were dashed 
down with a force which I have never seen anything to equal, 

3. As soon as the storm abated I went out. The race course 
was mostly covered with water. There were also long ridgesCof hail 
on the higher ground one or two feet or more in depth. Tho roads were 
strewn with trees; there were very few to be seen standing; many of 
tho largest ones had been torn up by the roots Tho roof of the first 
house I saw had been blown altogether away, leaving only the broken 
walls standing. The double-storeyed barracks had stood though serious¬ 
ly injured, but one of the single-storeyed ones had collapsed. There 
is not a single house in the civil station which did not sustain the most 
serious injury. Had the hurricane lasted a few minutes longer scarcely 
a house could have been left standing. But little harm comparatively 
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waa done in city. It stands lower than the civil statioi^, and the 
streets being narrow and the houses closely packed together the wind 
had less power, and there was more protection from, t^e hail. Damage 
of course there was. Tiles were blown off, windows broken and bal¬ 
conies and badly built Icutcha walls shaken or sometimes blown down, 
but there was nothing like the damage which there was in the civil '* '- 
Station. 

4. The really destructive hail seems to have been confined to a 
very small area, about six or seven miles round Moradabad. There 
were slight storms at Thakurdwara, Bilari, and Sambhar, but nothing 
of any consequence. The rest of the district appears to have escaped 
altogether. 

6. There have been up to date 222 inquests on bodies of persons 
killed in the storm. There are a few more reports in cases in which it 
was nort possible to hold inquests. 230 deaths in all have beofi reported 
up to the present time. ' Ther are no doubt some deaths which have 
not been reported, but not biany. The total mortality may safely be 
put as under 250. The vast majority of the deaths were caused by 
the hail. Some were caused by the falling of trees or walls, but these 
were comparatively few. Men caught in the open and without shelter 
were simply pounded to death by the hail, 14 bodies were found on the 
race course, 4 almost immediately in front of the hoube known as the 
Collector's. There were no deaths from hail in the city itself and 
not many in the environments. Most of the deaths were in the bare 
and level plains round the station where people were caught unawares. 
More than one marriage party was caught by the storm near the banks 
of the river and was annihilated. No Europeans were killed, 

6. The police report that 1,600 head of cattle, sheep, and goats 
were killed, but probably a good many strays were, as was very natural, 
put down at first as killed. Beyond the cattle and the damage done to 
houses, there was not much loss. There were fortunately no crops on 
the ground to be destroyed. Most of the grain bad been threshed and . 
stored^ The grain was blown away from some threshing-floors, but the 
loss in this way was not considerable. I should not omit to mention 
that many valuable groves and mango trees have been desj^yed. 

7. The most serious damage was done in the Cantonment. I at 
once offered the officer commanding all the assistance in nay power. 
The Municipal staff which could be spared was deputed to assist in 
clearing the roads &o., and I procured as many workmen as possible. 
Owing mainly to Captain Mackenzie's Energy all that was possible has 
been done to remove the signs of the disaster, but it will I fear be 
many years before Moradabad is itself again. 

22 
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8. To sum up so far as the people are concerned, the loss of pro¬ 
perty was comparatively small owing to the fortunate circumstance of 
there being no crops on the ground. Had there been such, they must 
have been utterly destroyed. The damage to the houses will of course 
be repaired by the people themselves. The loss in grain from the 
threshing-floors was trifling. It may bo necessary to ask for an in¬ 
creased ialcavi grant for the purchase of cattle; but the people of this 
district arc averse to taking these advances, and I cannot say at present 
whether any increase of budget provision will be requisite. Almost all 
the public buildings require special repairs, most of which have been 
already taken in hand.—Should any special assistance be required from 
Government it will bo applied for hereafter. 

(2.) Heport on the occurrence of a violent storm acconipxnied hy hail 
on the Is^ dfay, 1888, at Shahjahanpur. 

The storm occurred with violence only in two tahsils, Tilhar and 
Shahjahanpur. 

(a.) In the west of the Tilhar tahsil (Jaintipur) the storm begf-n 
at 2 on 1st May 1888 and lasted (along with the hailstorm) till 3-30 
or so. 

In Tilhar itself it began at 3 p. m. and lasted till 4 p. m, 

(Zj.) In Shahjehanpur the stoi’m began at 4 p. m. and lasted till about 
5 P. M. 

2. {a ) lu the west of Tilhar tahsil the wind first came from the 
west, then it stopped for about 5 minutes and a north wind accompanied 
by hail set in, 

(&), In Tilhar itself the wind blew from the west, then it turned 
to the north with hailstones. 

(c.) In Shahjehanpur the wind began from the west, then it. 
turned round quite suddenly without warning to the north and hail 
fell. 

3. Trees were blown in several cases 10 to 15 yards. Thatched 
roofs were blown 25 or 30 yards where the wind got a proper hold of 
them. 

4. The storm began with a west wind which was very violent. 
The north wind brought hail and was not so violent by any means. 

(a.) I have asked a great many inhabitants of the west of Tilhar 
tahsil about the size of the hailstones. They all agree that the stones 
average nearly 3 inches in diameter and that many were longer. 

(6.) In Tilhar the stones are estimated as bigger than goose 

©gge. 

(c.) In Shahjehanpur the stones were longer, but nothing so very 
extraordinary. 
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5. I cannot tell bow many exactly were killed, bat not more than 
10 or 12. Every one bad bad fall warning before, as a heavy dnst< 
storm bad been going on nearly an boar before the burrioane commenc* 
ed. At least 2 men were killed by bail, 2 by tbe falling of a bouse, 1 
by tbe falling of a cart loaded with ika, and tbe rest by trees. Tbe 
bail wounded a very large number. 

8. It is impossible to estimate tbe total damage done in tbe district 
by tbe storm, ^ 

Quite 2,000 trees must have been uprooted and very many others 
sadly knocked about. Tbe melon crops' were injured. Tbe damage 
done to Government buildings in tbe two tabsils roughly estimated at 

Bs. 360. 

Unfortunately I have not been able to bear of any baormetrio do. 
observations made during tbe storm. 

When tbe north wind began to blow there was a considerable fall 
of temperature. 



(3.) Abstract of Tahsildars’ reports and replies to the questions set by the Meteorological Eeporier to Government 
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(4.) lett&r No, kted M hne, 1888, fm tk CoMot of 
Bmlhj to tk Mekorohpd Eeporter to Soot, P. and 

Oudh, 

I have the honour to reply as to- 

I 

Point 1. At (a) Behari, commenced 6 f. m., continued to 8 F. h. 

(&) Nawahganj, commenced 7 f. m., continued to 9 f, m. 
Point IL (a) at commencement N.-W. then W. finally E, 

(i) at commencement W. then cyclonic, finally W. 
Point III. Force about 281bs. to square foot. 

Point IV, Hailstones averaging about} chattack. 

Point V. (a) 16 men by hail, 1 by lightning and 7 by falling 

boughs and other causes. 

Point VI. About 4,000 to 5,000. 

Baheri is the purgannah stretching right across the north of the 
District of Bareilly. Hawabganj lies to the south-east of it. 
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The date and hour at 
which the storm com¬ 
menced in those places 
where it was felt and 
its doration at each 
place. 

1 

Northerly 
j wind. 1 

1 

Westerly 
> wind. 

The duration of the 
wind at each place at 
the beginning, middle 
and end of the storm. 

Very great. 

1 

1 

Kather great. 

t 

An estimate of the 
force of wind from 
observation of the 
damage dono by up¬ 
rooting trees, unroof¬ 
ing honsoB, &c. 

1 

1 

Storm was ac< 
companied hy 
hail, some were 
three quarters 
of a seer in 
weight. 

Storm was ac¬ 
companied by 
hail, the size of 
hailstones was 
equal to a plum 
of ordinary 
size. 

Whether the storm was 
accompanied by hail 
or not, and if hail was 
observed, what was 
the average size of 
the hailstones. 

Four men were ^ 
killed by fal- > 
ling trees. ) ! 

One man was 
kaied by a f 
falling tree. J 

How many people were 
killed, if any, and how 
they were killed— 
whether by lightning, 
falling in of houses or 
from what cause P 

4 

1 

Bs. 8,000 
of ixees 
only. 

Bs. 2,000 
of houses 
and trees 
both. 

What was the estimat¬ 
ed value of the total 
damage dono by the 
storm P 

The storm of 30th 
April was not suf¬ 
ficiently seyere to 
cause any appre¬ 
ciable damage. 
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(6.) Letter dated 22nd May^ 1888,/rom the Collector of 

Sijnor to the Meteorological Eepiyrter to QovL N.-W. P. and Oudh. 

• 

In reply to your letter No. 425 dated the 17th instant, I have the 
honoiir to state that the storm of 30th April was very slightly felt in 
this district, and was not accompanied by much wind. In a few places 
small hailstones fell, but no damage was caused. No persons were killed 
so far as I have* been able to discover. If necessary I shall submit a 
further report, but as the storm was so slight, I do not think I shall be 
able to furnish the information required. 

S60 

(7.) Letter No, May^ 1888, from the Superintendent, 

Tarai District, to the Meteorological Reporter to Govt. N.* W. P. and 
Oudh, 

In reply to your No. 429 dated the 17th instant, I have the honour 
to furnish information on the points noted, with reference to the de¬ 
structive storm which recently visited Moradabad. 

1. A slight storm but nothing of any moment passed over the 
Tarai on the 30th April, and lasted from about 5*30 to 6 f. h. 

2. The wind was from the west. 

3. No estimate was made of the force of the wind, and no parti¬ 
cular damage was done by it. 

4. The storm was not accompanied by bail. 

5. No people were killed either by lightning, falling of houses, 
or any other cause. 

6. No damage was done by this storm. 

7. No barometric or thermometric observations were available. 
The Tarai was not in the line of the storm. 

(8.) Letter No. ^^ted 23rd June, 1888, from the Collector of 

Meerut to the Meteorological Reporter to QovL N.^W. P. and Oudh. 

In reply to your No. 418 of the 16th May, 1888,1 have the honour 
to say that I have caused enquiries to be made in the difEerent tahsils 
of the district. This enquiry was undertaken as there had been no 
definite report of any severe damage caused by a dust-storm and the 
making of it has caused the delay in replying. 

2. The Moradabad storm occurred, I think, on April 30th last. 
On the evening of that day in Meerut itself there was a slight dust-i 
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Btorm from the iioi*th-west lyhich^did no damo^ge at all; it came on 
about 6 p. M, 

3. In Hapur between 4 and 5 p. M. there was a daat-dtorm lyhich 
lasted about ten minutes accompanied by same rain and a little hail of 
small size. There was no damage done. The wind was strong at first 
and from the north, it then tamed east and boxed the compass. 

4. In Mowana the storm occurred later and lasted from about 8 
to 10 p. M. The wind was strong at the beginning and at the end. 
Several trees were uprooted and same houses unroofed, but no personwi 
were killed. In the uplands hail was small, about the size of a gram 
seed, in the Granges valley it was larger and did some damage to melons. 
In no other tahsil was there any disturbance that day. 


APPENDIX II. 

(1.) Extracts from the Telegraphic and Correspondence Columns 

OF THE Pioneer (Allahabad). 

Delhi, 1st Matf* 

A severe thunderstorm passed over the station ^this afternoon. 
Two trees have been struck by lightning and there is no doubt that 
other damage has been done, as several crashes have been heard. It 
has been raining and blowing hard since 3 o’clock, and there was a 
sharp and most destructive shower of hail between 3 and 4 o’clock, 
some of the stones being of extraordinary size. I picked up one as big 
as a man’s fist which weighed two and a quarter ounces. This, I 
fancy, decides the fate of our mango crop and our fruit prospects 
generally. 

Since preparing the above for despatch I hear that a lad aged four, 
who ran oat during tho hailstorm to pick up some of the stones, was 
killed on the spot. 

2ni May, 

As far as is known at present the hailstorm last evening would 
appear to have been local in its effect, all the damage up to the present 
being reported from the city and civil station of Delhi, and the western 
suburbs of Sabzimandi and Paharganj. The storm seems to have 
travelled in a south-easterly direction, for after passing over Delhi and 
crossing the Jumna, it went on in tho direction of Meerut and Buland- 
shahr. 

Several persons nro reported to have been killed during the storm, 



ettid "l^^lkmd. 


. 


VvA ^the needc ootifitmi^ioci.^ '’A Mouse oatsidM the city- wat Atrati^'^ 

by ligJHningy hut it was fortanately uutenanted at the time. The light¬ 
nings descended through the tpoS in the centre room attd struck the floor; 
it then glanced off and, darting through a side roQzn, passed out into 
the open. 

May. 

The hailstdrm on -Tuesday afternoon was quite phenomenal ‘ih 
•character. L|bter reports show that it was a far more remarkable occur¬ 
rence than would appear from my telegranjs. The stone pioked up by 
me weighed two and a quarter chittacks, not ounces, as erroneously 
stated at first; and, incredible as it may seem, one picked up’ in the 
hospital garden in the fort weighed one and a half pounds. More ex¬ 
traordinary still, another hailstone Secured near the telegraph office was 
of the size of an average melon, and turned the scale at two pounds. 

These stones were weighed in the presence of reliable, witnesses by 
two gentlemen of unquestionable veracity, and I have satisfied myself 


that there is not the least reason to doubt the authenticity 'of these 
reports. As it is possible, however, tllat many will still feel disinclined 
to credit my statement, and as the Meteorological Department will 
doubtless require full and reliable information in regard to what is here 
believed to be the most remarkable fall of hail on record, I am prepared 
to furnish any further particulars which.* may be needed, and to give 
the names and addresses of the gentlemen who weighed the enormous 
hailstones referred to,* I am also in a position to produce any farther 
evidence which may be required to substantiate my facte. 

The fail for about two minutes presented the appearance of a 
shower of lumps of ice, most of which smashed on coming in con^ot 
with, the eaiih, only those which fell into soft earth having been seoure'd 
intact. The shape of the stones generally was a flat oval, very few 
being round like ordinary hail. All kinds of rumours are flying about 
in regard to persons killed and injured daring the storm, but, as several 
of these are doubtless exaggerated, if not absolutely ixnaginary, it 
would be unsafe to give particulars at present. It is a fact, however, 
that out of a flock of some fifty geese and ducks which were in a tank 
near the fiidge when the hail descended only nine were spared to the 
owner. It is true also that the lightning struck a thatched building 
in the same vicinity, and killed a man and woman who had taken shelter 
in it. 


bth May. 

• Up to the present eleven persons are reported to have been killed 


23 


* Beferenoee to these gentlemen hare been given to mo. 



170 


8, A. 'S.iW-^Toxnadoes md MmhloismB of Aprtt [Ko* % 

% 

during tho storm op Tuesday Iasi. One man liteially had hia ‘ head 
split open, and over 200 persons are said to have been injured more or 
less. The full extent of damage to fruit and vegetable crops has not 
yet been correctly ascertained, but it is reported to be very serious, 

^th May. 

I have little to add to the particulars already furnished by tele¬ 
graph in reference to tho recent hailstorm at this place except that two 
or three additional deaths have been reported, and that the damage 
to the fruit and vegetable Crops has been quite as serious as I had 
surmised. On both banks of the Jumna for about two miles above the 
railway bridge, and for a mile below that point, the melons have almost 
been completely destroyed owing to the necessarily exposed situation of 
the fields; and in the city and surrounding gardens very few mangoes 
are now to be seen, It is very fortunate, indeed, that the hailstorm 
was confined to so limited an area, or the damage would almost have 
amounted to a district calamity. Tho countiy to the north and south 
of Delhi, within a couple of miles of the city on either side, does not 
appear to have felt the effects of the storm in the least, and as the dis¬ 
tance from the Jumna Bridge to tho borders of the Rohtak district is 
only about 25 miles, the actual area effected in this district could 
scarcely exceed some 50 square miles. 

Moradahadj 2nd May. 

A terrific storm of hail and wind occurred here on the evening of 
the 30th ultimo. Most of the houses in tho civil station have been 'un¬ 
roofed, but little damage comparatively speaking has been caused in the 
city. Above 160 deaths are reported up to date, mostly from hail. 
Some details have reached us of the terrific storm referred to in our 
telegram from Moradabad. The storm began on the evening of April 
30th. The wind blew with tornado-liko strength, rain fell in torrents, 
and at intervals there were heavy showers of hail. Nearly every tree 
in the station was uprooted and tho roads were blocked for miles by the 
fallen timber. Large numbers of mud huts were beaten down, while in 
the cantonment much damage was also done. The majority of the 
houses were unroofed, the north-west wall of the racquet-court was 
blown bodily down, and the house of the Judge adjoining was also dam¬ 
aged. The portico of Mr. Fisher’s house fell, smashing up the Collec¬ 
tor’s horse and trap which were standing beneath it. But the most 
serious consequences resulted from tho showers of hail, the stones being 
of phenomenal size. Natives who were exposed in the open were, to 
quote a correspondent, “ half-frozen by the cold wind and then killed 
outright by the hailstones.” Others were struck by falling trees or 
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injured by'the <$QllapBe of their 'hu£a< One linndred and flffcy deaths had 
been reported Aip to Tneeday evening, and the fall retOms had not even 
then been received. There Were signs that day of a renewal of the 
storm, bat the danger, passed over* The temperature remained almost 
as low as in February, the change being moat marked after the recent 
great heat. Masses of frozen hail were to be seen lying about the 
station long after the storm had ceased. 

Our Mora^abad correspondent writes under date 2nd May :—“ People 
here say nothing like the storm was ever k^own before. About 6 A. u. 

I was looking at the house which I had taken, the one usually occupied 
by the Collector here, standing on the race-course. The house suddenly 
became dark and full of dust. A terrific storm sf wind followed. Most 
of the doors were brust open and the glass broken by the hail that fol¬ 
lowed almost immediately. Part of tlio roof fell in. The verandas 
were blown asunder. The heavy masonry porch fell, crushing the horse 
and phaeton standing underneath. When I came out the race-course 
was covered with water. Many of the bouses in the civil station had 
been completely unroofed, including one of the barracks. Most of tho . 
trees had been blown down and were strewn on the road. Not much 
damage seems to to have been done in the city. One liundrcd and sixty 
deaths have been reported up to the time I write, and no doubt some 
more reports will come in. Most of tho deaths were from hail, a few 
from the falling of walls and trees. Tho hail appears to have stopped 
within a few miles of Moradabad. Most of the distinct escaped com¬ 
pletely. One of the two companies of the Seaforth Highlanders station¬ 
ed here is leaving for Bareilly in consequence of the unroofing of the 
barracks.” 

A correspondent writes from Camp Tilhar, Shalijehanpnr district, 
3rd May :—“ It may be interesting to trace the course of the storm of 
the Ist. This place is 12 miles west of Shahjehanpur on the 0. and R. 
lino. The whole of that day a strong oast wind had been blowing: 
about 3-30 p. m, a bank of dust came up from tho west and the wind 
then changed. It only appeared at first one of tho usual dust-storms, 
but after a slight fall of hail the storm Ijecamo very violent, rain poured 
in streams, and hailstones fell, the size of which astonished all, and I am 
not exaggerating when I say that many were the size of a turkey^s egg, 
while the smallest wore tho size of a pigeon’s. I regretted afterwards I 
had not. been able to weigh some, but I would not venture out myself 
and so could hardly ask anyone else. The storm lasted until 4-30. Tho 
destruction to trees has of course been groat, but I have only heard of 
the loss of one life. 

The opium oultivators who were congregated in tho groves of trees 
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escaped in a most miracnlous way, for branches of trees were falling all 
round them, but only one man was slightly injured. The shed which 
has been built for their convenience had half the roof blown down, 
while houses innumerable have been unroofed. In all the years that I 
have been in India it was the severest storm that it had ever been my 
lot to witness.” 

A Naini Tal correspondent writes under date 2nd May;—“Another 
sharp thunderstorm, with heavy rain, broke over the statign last evening 
about 6-30 p. m., and one or two minor ones occurred daring the night. 
The great storm of yesterday did much damage, the roads being strewn 
with the leaves of trees, cut off by the hail, and all flowers, fruit trees, 
&o., exposed to its violence were cut to pieces. Government House 
suffered severely, and nearly two hundred panes of glass were broken 
by the hail. Clouds are still hanging about, and the distant roll of 
thunder proves that the disturbance of the elements is not yet ove« 
The traditional * oldest inhabitant' cannot remember such severe wea¬ 
ther in the month of May, but it seems to be part of the same storm 
that has broken over Calcutta, Darjeeling, &c.” 

(2.) Extracts from the Civil and Military Gazette (Lahore). 

Moradahady May, 

A perfect cyclone swept over Moradabad last evening. The wind 
was so high that it blew sixty empty goods vans from the sidings in 
which they wore standing for at least two miles out of the station along 
the line in the direction of Chundousie. This was not sufficient. Dame 
Nature, not content with a rather heavy goods train, thought she might 
as well have a mixed train, and sent after them thirteen empty lower 
class carriages. All these seventy-three vehicles wont careering gaily 
along the line by themselves for two miles without let or hindrance, 
when the foremost of them met with an unfortunate bullock lying across 
the line, and no cow-catcher being at hand, it was, as Stephenson 
predicted, bad for the “coo”; but it was still worse for the empty 
goods vans, for the first one, in coming in collision with the bullock 
got derailed, and all the others followed suit, tearing up the track for a 
distance of about two miles. Some of the vans were turned upside 
down, knd looked somewhat like huge tortoises on their backs. The 
train, which should have reached Bareilly at 3-14 a. m., never turned up 
at all. But the train from Allyghur, due at 10-2 p. m., did not arrive 
till 3-14, A very large peepul tree between Chundousie and Moradabad 
had been torn up by its roots and sent right into the telegraph posts, 
which not only knocked them down, but destroyed them entirely for a 
considerable distance on both sides. The wreck of broken and damaged 
oarringea was amazing. 
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Bareilly^ lat May, 

A violent; etorm of quite a oyolonio obaraoter burst on aud in the • 
vioinity of the Bohilkhand and Kumaon line last evening. At Bareil* 
ly it began to blow in violent gusts about half-past 7 and raged at 
intervals, subsequently accompanied by rain till about 12 o’clock, in 
fact, even up to 4 this morning there were heavy showers. The cor¬ 
rugated iron roofs of the Deonarain and Bichha Road stations, re¬ 
spectively at 21| and 27| miles from Bareilly, were blown off, .and the 
stations considerably wrecked by the violence of the wind. The whole 
length of line from Atmora, 16| miles from Bareilly, to Baheri, 31J 
miles, a distance^f upwards of fifteen miles, was strewn, not only with 
branches tom off from adjacent trees, but many of the trees themselves. 
In conseqnence of the line having to be cleared of these obstructions, 
the Naini Tal train, which should have arrived at Bareilly junction at 3- 
20, did not reach that station till half-past 7, being upwards of four 
hours and ten minutes late. The Moradabad train is also late; it 
ought to have arrived here at 3-44 p m. and is not here yet 20 past 8. 

Ohaziabad, 4th May, 

The hailstones which fell here during the storm of the 1st were of 
phenomenal size. Some selected ones, to which accredited witnesses tes¬ 
tify, were three and four inches in diameter and weighed from four to 
eight ounces. Those of medium size were as large'as cricket balls. 
They were not quite round, but spheroidal, and the rebound of the large 
ones was not less than fifty feet. A gentleman, many years a resident 
here, had never seen anything like it. 

Shahjahanpur^ 4ith May, 

An exceedingly violent hurricane burst over the city and station of 
Shahjahanpur on the evening of the Ist. The wind began to rise about 
4 o’clock p. M,, and blew violently from an easterly direction, when on a 
sudden it veered round to a westerly direction. The consequence of this 
sudden change in the direction of the current of air must have been a 
considerable downward pressure of the opposing currents; and the trees, 
both through the city, the civil station, and cantonment, suffered very 
much. I arrived at the Shahjahanpur Railway station from Bareilly at 
11 p.m. There was not a single ticca in attendance, owing to 

trees and branches of trees of all sizes lying across the road from the 
/ Railway station to the city and all round. In going round the city on 
the morning of the 2nd 1 found enormous trees and branches strewed 
about in all direction, and many roofs *and walls crushed in by them. 


*'Thika gdiif hackney carriage. 
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The thatched roofs - of the three politicoes of the GoTemmeni Native 
School were blown dead off. 1 hear sevedQ people in the city have been 
killed from the falling in of roofs and walls, which have been crashed 
in and knocked down by the falling branches and trees. The kntcherry* 
componnd had an appearance as if the trees had been oat down for the 
purpose of forming an ahattis to stand a siege. The oldest inhabitant of 
Shahjahanpar says he cannot remember ever to have experienced so severe 
a hurries ne. The accounts from Moradabad (native accounts) are most 
wonderful, even in the way ^f imagination. One is that that there were 
several shocks of earthquake at the time the tempest occurred in that 
station, and that here and there cracks appeared in the earth. Another, 
that a ])arty of five hundred souls forming a wedding procession be¬ 
tween Moradabad and Powajan were caught in the storm, and all perish- 
ed, the bridegroom amongst them, with the exception of five men. A 
third, that many poor people who were watching their cucumber, melon, 
and water-melon beds in the vicinity of the Ramgunga River were 
overwhelmed in the dense columns of sand-dust borne along by the 
storm-wave, and being daily dug out and carried into Moradabad for 
identification. The weather to-day, the 4th of May, is quite cool, need¬ 
ing no punkha even in the middle of the day, 

* Magistrate’s Court. 
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VIL~2%6 Oeometrie InterprMLtum of Monge*8 O^erential Equaiion to oK, 
Oonios,—By Asutosh MuKaoPADETAt, M. A., F. B. A. S.| F. B. S. E. 

[Beoeired Hay 22nd;—Head June 6th| 1888.] 

OONTBNTS.* 

§ 1. Hxstorioal introdnotion. 

§ 2. Geometrio interpretation. 

§ 1.* Historical Introduction. 

Before proceeding to give the true geometrio interpretation of 
Monge’s differential equation to all conics, which 1 have recently dis¬ 
covered, and which it is the object of this paper to announce and establish, 
a brief survey of the past history and present position of the problem 
may not be wholly unprofitable. In the first place, then, We remark 
that the differential equation of all conics was, more than three-quarters " 
of a century ago, first discwered by the illustrious French mathema¬ 
tician Gaspard Monge, and published by him in ISlO.t It should be 
remembered that, in his paper, Monge does not furnish us with any clue 
to the method by which, from the integral equation of the conic, he 
derived the differential equation which now appropriately bears his 
name: neither is there any attempt at a geometric interpretation; it 
is simply stated that the differential equation to all conics of the second 
order as obtained by the elimination of the constants from the equation 

Ay* 2Bxy + Ojc* +‘*2Dy + 2Ex + 1 = 0 
is 

9qH — ^hqrs + 40r® = 0, 

where, as usual, 

du d*v dPy . d^y 

^~Tx’ 

and this statement is followed by a verification that the differential 
equation of all circles 

(1 + p*)r = 3p2* 

leads, on differentiation, to the differential equation of all conics. 

After Monge’s paper, we come to the following statement znade by 
the late Dr. Boole 

^ For a fall analysis of this paper, see the Proceedings for 1888, pp. 157-168; 
see also Nature^ vol. xzzviii, p. 173. 

f Sor les Equations diE^rentielles des Gonrbes da Second Degre. (Bulletin de 
la Soo. Philom. Paris, 1810, pp. 87-88; Oorresp. but TE'cole Polytech. (Haohette) 
Paris, 1809-18, t. ii, pp. 51-54). 

% Differential Equations, Fourth Edition, pp. 19-20. 
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“ Monge has deduced the general differential eq[iiation of lines of 
the second order, expressed by the algebraic equation 

aflff® + hxy + c^* + + /y =r 1. 

It is 


9 


^\* ^ _ 4,«i ^ ^ ^ 4. 40 
dxy dx^ dx^ dx^ c^as* \dx^) 


0 


But^ here onr powers of geometrical interpretation fail, and results such as 
this can scarcely he otherwise useful than as a registry of integrahle forms.'^ 

The subject seems to' have attracted the notice of English mathe¬ 
maticians from the above statement of Boole, and, during the thirty 
years which have elapsed since these remarks were first made, there 
appear to have been two attempts to interpret geometrically Mongers 
differential equation to all conics. The first of these propositions, by 
Lieut.-Col. Cunningham, is that the eccentricity of the osculating conic 
of a given conic is constant all round the latter.* The second proposi¬ 
tion, by Prof, Sylvester, is that the differential equation of a conic is 
satisfied at the sextactic points of any given curve.f I have elsewhere 
considered in detail both these propositions, and I have fully set forth 
my reasons for holding that neither of them is the true geometric inter¬ 
pretation of Mouge’s defferential equation to all conics, f In fact, as I 
have already remarked, there are two tests which may be applied if we 
wish to examine whether a proposed interpretation of a given differ¬ 
ential equation is relevant or not, viz., 

1st, The interpretation must give a property of the curve whose 
differential equation wo are interpreting; in fact, it must give a geo¬ 
metrical quantity which vanishes at every point of every curve of the 
system. 

2nd. The geometrical quantity must be adequately represented by 
the differential equation to be interpreted. 

Lieut.-Col. Cunningham's interpretation cannot be accepted as it 
satisfies neither of the tests ; it fails to give such a property of all conics 
as would lead to a geometrical quantity which vanishes at every point 
of every conic ; moreover, it is not adequately represented by the differen¬ 
tial oqiiation to be interpreted, inasmuch as it is really the geometric in¬ 
terpretation of the differential equation 


(e» - 2) 8 _ T, 


* Quarterly Journal of Mathematics (1877), vol. xiv, pp. 226-229. 
f American Journal of Mathematios (1886), vol. ix, pp. 18*19. 

J Journal, A. S. B. (1887), vol. Ivi, part ii, pp. 134-145$ P. A. S. B. (1887), 
pp. 186-186$ P, A. S. B. (1888), pp, 74-86. 
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where ^ 

To = (1 +JP*) (33^ - 4i«) - 83* (2^ - 33») 

U =33^-57*, 

aud, by actual caloulation, I have proved this differential equation to be 
one of the five independent first integrals of the Mongian equation.* 
Professor Sylvester’s interpretation is, similarly wholly out of mark| 
as satisfying the second test but not the first, inasmuch as it gives a 
property not of all conics but of an extraneous curve. 

So far my criticism has been purely negative, as I have confined 
myself to the statement that the true interpretation of the Mongian 
equation still remains to be found. I now proceed to give what 1 be¬ 
lieve to be the long sought for interpretation of the differential equation 
to all conics. 


§ 2. Geometric Interpretation. 

Consider the conic of closest contact at a given point of any curve; 
refer the system to rectangular axes through any origin; then, if y 
be the coordinates of the given point, and a, jS those of the centre of 
aberrancy, 1 have already established the system of equationsf 

2qr 

Sqs- 5> 

3q(pr- 3g«) 

Sqs — 6r® 

If now be the angle between two consecutive axes of aberrancy, p the 
radius of curvature, and ds the element of arc, of the ** aberrancy curve ” 
(which is the locus of the centre of aberrancy), we have 

ds 

Now, from the above expressions for a, /3 wc got easily 




* See NaturSt vol. xxxviii, pp. 318-319, where Lieut.-Col, Cunningham sub- 
atantially acknowledges the correctness of my'criticism. 

f See my paper ‘*On the Differential Rquaiioii of all Parabolas”, J. A, S. Bt 
(1888), vol. Ivii, pt. ii, pp. 316—332 ; of. p. 324. 


24 
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Therefore 


and 


But 


X _^ 

jpT — 3g* 

T = 9}*^ — 45grs + 40r®. 

(iy=©V(s)‘ 


p=J=^ ^=(X.+^-)i T. 

dx d'^ dy^ 


dx dx d<a 
d}^ (Z(i> 

and, as proved in my former paper,* we have 

dw _ q 
dx 1 


and 


where 


(I)’-’*' 

v^C£)’ 




so that 




Hence, finally, 


and 


(l4-p«)(3gg-5r«) 
dm + (rp — ‘6q^)^ 

dx r* + (rp —■ 3 i2*)* 
dy^ 2 (^ 3 ®“ 6 ^*) * 


^ r» + (rp - 3s<‘)‘j 
2»(3gs- 5r»)» 


* J. A. S. B. (1888), vol. Ivii, pfc. u, pp. 316—332; cf. p. 322, 



1889.] A. Mukhopadhyay —Differential Eguatim. 

This result may also be obtained 'without calculating the valu 
For, a, 0 being the coordinates of the centre of aberranoy, we 1 

i 


dx 

5+' 


P = 




and 


d^a 


dx dp fi’ 


d<x do- dx 

dp 

d^a ^dx d /da \ ^ d /X\ 


{pr-‘dq^~ 


-_L £ 

*" ftT dx 

q /3(jrsr-5r*\® 

""T \^r-3^a/ ‘ 
Substituting, we get, as above, 


q 3qs — 5r* 
fxT (|3r —3g*)* 


P = 


|^r*+(rp-3j»)*| 


a 

S' 


T. 


q (3qs — 5r*)3 

This, therefore, is the most general expression for the radius of c 
vature of the ‘‘aberrancy curveof any given curve. Now, when 

T = 0 

we have p = 0. 

But T = 0 

is known to be the differential equation to all conics ; hence, obvious 
the geometric interpretation of Monge*s differential equation to 
conics is as follows:— 

The radius of curvature of the aberrancy curve vanishes at every jpo 
of every conic* 

This geometrical interpretation will be found to satisfy all the tei 
which every true geometrical interpretation ought to satisfy, and 
believe that we have at length got here the interpretation which 1 
been sought for by mathematicians during the last thirty years, e\ 
since Boole wrote his now famous lines."* 

May^ 1888. 

r 

* For some remarks (which, however/ seem to me to be very weak) on tl 
interpretation by R. B. H. (Hayward ?), seo Nature, vol, xxxviii, pp. 197, 6( 
619. 
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VIII .—Description of a Stages head allied to Germs dybowskii Tac., pro^ 

cured from the Darjeeling Bazaar.-^By W. L. Sclater, Deputy Supers 

intendent of the Indian Museum, 

[Reoeired 27th Feb.,—Read ©fch lUCaroh, 1889.] 

(With Plato XI.) 

Some moTitha ago a stag's head was sent to the Musenm by Mr. 
Dunne, who wished the head^ to be mounted to hang up in his hall. 

Mr. Fraser, the 2ud assistant to the Superintendent, on examining 
the head, at once saw that it was something out of the common, that it 
was the head of neither Sambur, Tibet doer, or Kashmir deer, and he 
drew my attention to the fact. 

On my writing to Mr, Dunne he most kindly consented to ex¬ 
change the head for one of a Sambur, and further informed me that he 
had bought the bead in the bazaar at Darjeeling, but that, beyond that, 
he knew nothing about it. ' 

I sent the head to Simla to Mr. Hume in order that he might 
compare it with the heads in his own magnificent collection; Mr. Hume 
wrote to me telling me that he had nothing like it in his collection, but 
drew my attention to the description of Gervus dyhows&ii of M. Tacza- 
nowski published in the Proceedings of the Zoological Society for 1876, 
and further said that he thought it probable that the specimen in question 
was either identical with, or nearly allied to, that interesting species. 

I propose first of all to describe the head and afterwards to make 
some remarks on its a£&nities. 

The head which I exhibit this evening, and of which the accom¬ 
panying plate gives a good idea, is at once distinguished by the entire 
$»baence of the second brow antler which is so characteristic of the 
Elaphine group of the genus Gervus. 

With regard to the skull, the most noticeable feature is the curious 
expansion of the nasal bones, which spread out over the suborbital 
vacuity, causing the vacuity to be much smaller than in either the 
Sambur or the Tibetan or Kashmir stag; the suborbital pit too is larger 
than that of the Kashmir or Tibetan stag {Gervus cashmeerianus and 
0. a^ts), but is smaller than that of the Sambur (0. aristotelis) ; the 
other noticeable points in the skull are the form of the auditory bulla 
and the molar teeth. 

The auditory bulla is distinctly Elaphine; as in the Tibetan and 
Cashmir stags, it is small, compressed, and rugged, and not swollen, while 
the bnlla of the Busine stags is much swollen and quite smooth. 

The molar teeth have three well marked columns on the external but- 
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face of each tooth; the intermediate ones, however, are not so well 
marked; this also shows an Elaphine rather than a Busine affinity. 

The antlers are placed on moderate pedestals, the brow antler springs 
at almost a right angle to the beam, and subsequently is slightly turned 
up at the point; Imlf way up the beam there is another anteriorly 
directed tine, that on the right antler being considerably shorter than 
on the left; above this, the median tine, there are two more anteriorly 
directed tines, the lower one of considerable length, the npper one short, 
but surpassing the distal unbranched end of the beam in length. 

The boms are thin and slender, marked with longitudinal ridges, 
and rather worn, so that they were probably soon about to be shed; the 
animal was therefore probably killed in early spring or late winter, if 
there is any analogy to be drawn from the time of horn-shedding of the 
Kashmir stag. 

The head when it arrived had been preserved with the skin on; this 
was carefully removed and cured. 

The rhinarium agrees with that of the Rusine rather than with that 
of the Elaphine group; it is fairly extensive, but does not quite sur¬ 
round the nostrils; the pronarial portion, forming the isthmus between 
the narial and labial portion, is rather narrow; but the infra-narial 
portion, the absence of which is so marked in the Elaphine group, is 
here well developed. 

The hair on the head is rather coarse, it is dark brown in colour, 
each hair being provided with a subterminal band of yellow, so that the 
general appearance of the fur is of a speckly yellow ; the hair round the 
rhinarium and upper lip is white. 

The above description leaves little or no doubt that the animal 
belongs to the group Pseudaxis as defined by Sir V. Brooke in his well- 
known paper on the Cervidao (P. Z. S. 1878, p. 907). 

There are only two species of the group Pseudaxis which approach 
our specimen in size; these are 0, mantchuricas and 0. dybowskii; of 
these 0, mantchuricuSi though figured, is nowhere very fully described, 
Oervua dybowskii is well described by Taezanowski (P. Z. S. 1876, 
p. 25), and seems to agree with our specimen in nearly all respects; 
there are, however, only 8 points to the antlers described by Taezanowski, 
while our specimen possesses 10 points ; in every other respect except 
size our specimen agrees with the description given by M. Taezanowski; 
the colour speckly brown, the white muzzle, and also the curiously shaped 
nasals, which are clearly shown in the wood-cut accompanying the 
description, though not mentioned in the text. 

In size the Cervus dybowskii seems slightly inferior to our specimen, 
as will he seen by the mealSurements in inches of the two specimens given 
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below; in the case of 0. dyhows&ii the centimetres have been reduced to 
inches. 



Darjeeling speoimen. 

C. dylowahii. 


Bight antler 

left antler 


Length of antlers along 




the curve, 

360 

35-5 

22-0 

Between the antlers at 




their base, 

3-5 


. 3*5 

Spread, 

32-0 


160 

Length of basal tine,... 

7'6 

8-0 

5'8 

Length of 2nd tine, ... 

80 

12-5 

60 

Length of 3rd ditto,... 

115 

9-5 

50 

Length of 4th ditto, ... 

3-6 

4-5 

— 

Tip of beam, ... 

2-0 

2-5 

— 


The following are the nsual skull measurements given in 

inches 

Length of skull from tip of premaxillaries to 

the occipital condyle, ... 

ata 

13-75 

The palate from the tip of tho premaxillaries to 

the posterior nares, 

... 

8-0 

Extreme breadth behind the orbits, 


7-6 

Length of the three molars. 

1. • 

2-5 

Width of palate between tho posterior molars, 

at. 

2-75 

Length of the snborbital pit, 

. • * 

2-0 


The types of Gervus dyhowskii were procured by M. Dybowsk i in 
Southern Ussuri, which lies to the south of the Amur river and to the 
north of Vladivostok, tho great Russian Port in Japanese seas. 

The specimen which I here exhibit was, as I have mentioned above, 
bought by Mr. Dunne in the Darjeeling bazaar, so that there is abso¬ 
lutely no evidence as to whence tho stag came, but it seems probable that 
it was brought from Tibet, and, as the skin and horns were in good con¬ 
dition, it does not seem likely that it came from a very distant part of 
Tibet, 

If therefore the stag in question really does turn out to be speci¬ 
fically identical with the stag from Ussuri-land, the range of tho Cervus 
dyhowskii must be very groat, reaching from Tibet all through Western 
China and Manchuria to Ussuri, in which case it is very remarkable that 
it should not have been oftener procured by scientific collectors. 
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IX.— On the Volatility of some of the oompounds of Mercury and of the 

Metal itself,—By Alex. Pedlkb. 

I propose only in the present paper to add a few facts to those 
already known on tho subject of the volatility of mercury and of some 
of its oompounds. Popularly, the liquid metal mercury, or quicksilver, 
may be considered to be a typical case of a liquid which is non-volatile. 
This, however/ is not the case, aud the volatility of mercury has been 
the subject of many researches. Faraday^ was one of the first to notice 
that mercury is sensibly volatile even at the ordinary temperature of 
the air, and he states that this is the case between 15* * * § 5^ and 27^, but not 
at 6‘7°, both in spaces filled with air and in vacuo. This volatility of 
mercury was proved by suspending gold leaf for 2 months in a vessel 
over mercury, when the leaf became amalgamated. This volatility is 
also proved by the old process of daguerreotyping, and by the fact that, 
if a current of electricity,, is passed through a Torricellian vacuum or 
through Geissler’s tubes which aro being exhausted with a mercurial 
pump, the spectrum of mercury can be seen. Numerous writers such 
as Regnault,t Berthellot,J Ramsay and Young,§ Karston,|[ Merget^ and 
McLeod** have all proved tho volatility of mercuiy. Merget in. particular 
has shown that even at a temperature of—44°, it possesses a sensible 
vapour tension, while McLeod has been able to oetimate the actual 
weight of mercury which existed in the form of vapour in a vessel at 
the ordinary temperature of the air. In one experiment it was found 
that in a flask 1*9 litres capacity the weight of mercury vapour was only 
the very small amount of 0*00009 gram. 

In India, where we deal usually with atmospheric temperatures 
considerably above those where all the published experiments on this 
subject have been made, it may naturally be expected that the volatility 
of mercury will be a very appreciable quantity. This fact has lately 
been proved to me in a very striking way. At Buxar (Behar) there is 
a Government Meteorological Observatory where there is a mercurial 
barometer suspended on the inner wall of a house, but immediately 
opposite a doorway, and in such a position that though exposed to the 

* Faraday, Schw. 32 482, and Pogg, 9, also Watts*s Dictionary of Chemistry, 
article on Meronry. 

f Compt. rend. Ixxiii. 

% Dittj ditto 100, 18, 26-1328. 

§ Jonrn. Ghem. Soo. Trans. 1886, 37-50f 

II Pogg. 7, 246. 

^ Compt. rend. Ixxiii, 1356. 

** Chem. News,-48, 251. 
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reflected glare from the. ground^ it is protected from the actual direct 
rajs of the sun. It was not receiwng anj direct rajs of Iheantn at the 
'time the following facts were observed, and its position is such that, 
except for perhaps a verj brief period during the winter season, it is 
never reached bj -ihe snn’s rajs. This observatorj was inspected on 
October 23rd, 1888, and in the Torricellian vacuum of the barometer, &t 
some little distance'above the surface of the mercurj in the tube ^nd 
immediatelj behind the usual position of the vernier, T fo^und a deposit 
of from 100 to 120 small globules of mercnrj ranged' all round the. 
inside of the tube, the size of Avhich averaged about half that of ad 
ordinarj pin’s head. I could not actuallj determine the weight of 
mercurj which had thus distilled upw&rds, but I estimated it roughlj to 
have been more than half a gramme. The Superintendent of the obser¬ 
vatorj has informed me that the deposit of mercury was first noticed ou 
September 20th, 1883, and that after having been removed and the 
instrument put right by me on October 23rd, the deposit had again 
commenced to form on the 15th of November. In this case then it is 
proved that mei’cury can at the temperature of Buxar for the period 
named give off. sufficient vapour in vacuo to effect an actual slow dis¬ 
tillation, The meteorological elements for Buxar in October 1888, 
were;— 

mean maximum temperature 90‘1° F = 32*3° 0 

mean minimum temperature 70*0° F=: 21*1° C 
and the moan temperature of the solar radiation thermometer in Behar 
in October was about 139'1° F = 59*5° 0. 

The cause of the mercury collecting in the portion of the vacuous 
part of the barometer tube shaded by the vernier is easily understood, 
for it is this part which is protected from the glare from the ground 
heated by the sun, and will therefore he at a slightly lower toicperature 
than* the rest of the tube. The only other cause which could be acting 
in this case would be the difference between the highly illuminated 
and shaded parts of the tube. If this were the cause it .would show 
that the distillation was caused by the action of lights but this alter¬ 
native can probably be neglected. 

The fact of this slow distillation of mercury in a barometer febe 
should be carefully noted by meteorologists, particularly in^ tropical 
countries. In the case in question the barometer was one of Fortin's 
principle, and the presence of the globules of distilled mercury did not 
introdu'oo any error into the barometric readings, but if the mstrUmeiit 
had been constructed on the Kew principle, as is the case very largely 
now with barometers, the prosenco of this sublimed mercury would have 
entirely vitiated the accuracy of the readings of the barometer. ^ 
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The Tolatiliiy of oertaia compounds of xnerouty hBM also been 
brought to mf notice in the course of a number of experiments which I 
have been carrying out on the action of light on -various ohetnioal com¬ 
pounds. The usual method of experimenting has been as follows 
small quantity of a compound is placed in a glass tube sealed at one 
end, and if a solid, a small plug of cotton wool is placed above itv The 
tnbqis then considerably narrowed before the blowpipe at about 3 to 4 
inches from the closed end, and above the constricted part a stick of 
caustic soda or a piece of metallic sodium or other reagent is placed, to 
decompose or combine with any vapour which may be evolved by the 
oompound which is being tested. The tube is then rendered vacuous 
by a Sprengel pump and hermetically sealed, the whole tube being 8 to 
10 inches long. It is afterwards exposed to the sunlight or kept in the 
dark as the case may require. 

The following mercuric compounds have been tested :-*-mercurio 
oxide, mercuric cyanide, mercuric iodide, mercuric oxalate, merourio 
chloride (corrosive sublimate), and mercuric bromide. Of the mercurous 
salts only mercurous chloride was tested, for it is well-known that such 
(xAnpounda as mercurous oxide, mercurous iodide, etc. are very readily 
decomposed. 

Red mereurio oxide was placed in a sealed tube tn eacwo^with 
a few freshly cut pieces of metallic sodium in the .upper part of the 
tube. The experiment was commenced in March 1887, and the tube 
was exposed daily to sunlight for about a year. On examination the 
pieces of sodium were all found completely covered with a decided 
layer of oxide, and on removing the oxide, part of the sodium surfaces 
appeared like a piece of sodium amalgam. After acting on the sodium 
with water a considerable number of distinct and moderate sized 
globules of mercury were obtained. 

The oxide of mercury, which was of a bright red colour at the 
commencement of the experiment, was examined. It was of a dark 
chocolate brown colour, and on examination it was found to consist of 
unchanged red mercuric oxide with a distinct quantity of mercurous 
oxide. Metallic mercury was tested for but none could be detected, 
The^^^bxperiment therefore proves conclusively that mercuric oxide is 
feebly volatile at temperatures such as those obtained in sunlight, for 
the only way in which the mercury could have passed to the sodium is 
by volatilization of the oxide. No metallic mercury was found in the 
oxide after the action of sunlight,^and therefore v4 upward distillation 
of meroury as such could have happened. 

Observations have already been made showing that mercuric oxide 
when exposed ’^to annshioe turns black superficially and partially de- 
25 
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ooToposes* Onibert* states that the deoomposition yields meroary and 
oxygeD, while Donovan* states that merouroas oxide and oxygen are 
formed. Donovan’s explanation therefore of the reaction appears to be 
the oorreet one, and not that advanced by Guibert. 

Jacob Myers (Dent. Chem. Ges. Ber. VI. 11} has also shown that 
mercnrio oxide apparently commences to decompose in vacuo in a veiy 
feeble manner at about 150°G, but that even at 240° the tension of the 
evolved oxygen is only 2 m.m., but it is clear that the phenomenon 
described in the previous experiments is quite different from that 
alluded to by Myers. 

Mercuric cyanide in vacuo appeared quite non-volatile, and, even 
after exposure to the direct rays of the sun for a month id the hot 
season of the year, the compound itself seemed to be quite unaltered. 

Mercuric iodide appeared also quite non-volatile at ordinary air 
temperatures in vacuo, even when exposed to the rays of the Indian sun, 
and it also appeared practically unchanged in composition by the direct 
action of sunlight, and, though there was a slight darkening in colour 
under the influence of light, the change was to a great extent temporary, 
and disappeared when the iodide was exposed to the air. 

Mercuric oxalate was exposed to the direct rays of the sun in 
vacuo for seven and a half months during the hot season of the year. 
There was no evidence whatever of the substance being volatile, but 
the colour of the salt darkened rapidly under the influence of the sun 
and changed to a deep grey. The grey mass after treatment with 
solution of potassic cyanide, and afterwards with ammonio chloride, left 
a black residue from which globules of mercury were obtained by the 
usual process, and which black residue gave all the tests for metallic 
mercury. This salt, though not volatile at ordinary temperatures in 
vacuo, appears therefore to decompose by sunlight according to the 
equation 

Hg C204=:Hg+2C02. 

Mercuric chloride was the next salt tested, and this yielded rather 
important results. One of the experiments may be described as fol¬ 
lows :^Oa March 6th, 1886, a glass tube ^ of an inch iulernal dia¬ 
meter was Ailed at its closed end with 10 876 grams of pure menfurio 
ohloidde. It was drawn out, &c., in the usual manner, and a stick 
of caustic soda placed in the upper part of the tube, which was then 
rendered vacuous and hermetically sealed. After sealing, it was daily 
exposed to the sun’s rays with the end of the tube oontaining the 
causbio soda upwards. After a few days a grey deposit of metallio 


• Gmelia*fl Ohemietry, Vol, YI, p. 10. 
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mernuy oonujoenoed to form on the surface of the oanstiosodo^ apnd thi^ 
gradually inoreased until the whole surftu)d of the oaostio aodn and part 
of the interior sur&ce of the glass was coyared with a grey filmr The 
experiment was allowed to go on till June I0th» 1887, when the tube 
was opened and examined. The mercury nalt in the lower end. of the 
tube was weighed, and found to be 10*8628 grams and had therefore lost 
0*0132 gram* The mercury salt was examined, and was found to ha7e 
been partly reduced to mercurous chloride (caloii^el), and 0*018 gram of 
this salt had been produced. This calomel when examined under the 
microscope was of a distinct crystalline nature, aud crystals belonging to 
the usual form for calomel* were found; these crystals also answered 
to all the tests for calomel. No free mercury was found in the corrosive 
sublimate. 

The amount of mercury which had been deposited in the upper 
part of the tube, and which was due to the decomposition of the vapour 
of the mercuric chloride was also estimated, and was found to weigh 
0*0112 g^m, or very nearly the amount which would be calculated from 
the loss of weight, etc. of the mercuric chloride. It is clear therefore that 
mercuric chloride is very decidedly volatile at ordinary air temperatures 
in vacuo and when exposed to sunlight, and from a nearly circular sur¬ 
face of the powdered salt about f inch in diameter a very appreciable 
weight of mercuric chloride had evaporated and bad passed up a tube 
nearly six inches in length, while a further appreciable weight of the 
mercuric chloride had changed into mercuv'oas chloride. 

To test whether this decided volatility was in any Way facilitated 
by the strong light used in the experiment, another tube | inch diameter 
bad been similarly prepared, but had been kept in the dark. This ex¬ 
periment was started on April 19th, 1887. The action in this case 
did not commence so lapidly as in the previous case. After a month 
only about J of an inch of the lower end of the stick of caustio soda 
was covered with the deposit, aud the deposit gradually but slowly in¬ 
creased. The tube was opened on January 2nd, 1889, and the incrusta¬ 
tion was found of a yellow to a yellow brown colour. The deposit was 
examined" under the microscope, and no metallic mercury could be 
detected. The deposit was weighed, and found to be only 0*0016 gram., 
and it Was found to consist practically entirely of mercuric oxide 
(HgO). 

Thus it is clear that the mercuric chloride is volatile at ordinary 
air temperatures, but the volatility appears to be inoreased by the direct 
action of light* The reactions in the two cases are also slightly different, 

* Watts's Diet. Ohetn Vol II, P. 136 fig 237. 
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for, while in fall sunshine meroory only is deposited by jtbe notion of the 
caustic soda on the mercuric'chloride TEpoor, in the dark meronrio oxide 
is deposited, and the reaction appears to be Hg 2NaH0 as HgO-f 
H^+2NaCh 

So far as I have been able to ascertain the partial decomposition 
and volatility of solid mercuric chloride at ordinary atmospheric tem¬ 
peratures and under the influence of sunlight have never previously been 
noticed. J. Davj* apparently investigated the properties of mercuric 
chloride, and says the salt does not suffer decomposition when exposed 
in the state of powder to sunshine. The salt is also well-known to be 
volatile at high temperatures, for it melts at 265° and boils at 295°, but 
beyond some vague statements that mercnrio chloride is more volatile 
than mercurous chloride, which is itself volatile only at about a red beat, 
no precise statement is made that I can And, that this body is at all 
volatile when in the solid state or at any temperature below its melting 
point. 

Solutions of mercuric chloride are knoWn to undergo slight change 
when exposed to sunlight, and the reaction is generally said to yield 
mercurous chloride, oxygen, and hydrochloric acid,t or by others oxychlo^ 
ride and hydrochloric acid. In order to verify this point some experi¬ 
ments were made by exposing such solutions to the rays of an Indian 
sun. After exposure for about six months a solution of the merourio 
chloride gave a small quantity of a grey or greyish white precipitate, 
and also some prismatic crystals of moderate size, which were colourless 
and transparent. Both the crystals and the greyish white powder 
were found to be mercurous chloride. No metallic mercury could be 
detected. The decomposition of the solution of mercuric chloride under 
the influence of sunshine is therefore parallel to the decomposition of the 
salt in the solid state as above described. The decomposition of the 
mercuric chloride is of course in both cases very incomplete. 

It has been proved by HannayJ in his paper on “ new processes of 
mercury estimation, &o.,” that when a solution of mercuric chloride is 
evaporated a portion of the salt is volatilized with the aqueous vapour, 
and he made some quantitative experiments and showed, that in one case 
over 5 per cent, of the salt could thus pass away. He also states 
(p, 572) “ that when solutions of mercuric chloride are evaporated or 
boiled in a room oven when well ventilated, the salt which is thus thrown 
into the atmosphere is very injurious to the human system, in foot all 

• Gmelin’s Chemistry, Vol. 6, P. 65. 

t Qmelin’s Chemistry, Vol. 6, P. 65. 

X lonm. Oheui. Soo. 1873, P, 666’676. 
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the symptoms o( meroory poisoning are strongly manifest^/’ Ifi 
boweTori the solution of meroorio chloride contains hydroohlorio acid 
or apparently other acids also, the salt does not volatilise at all when 
evaporated, and it would appear to be only when pure solutions are 
evaporated that this volatilization takes place. 

The power which steam has of carrying forward vapoors of other 
bodies which under ordinary circumstances are fixed or diffioultly-volatile 
is well-knowUi and there is thus perhaps nothing very surprising that the 
vapour of a bo&y which boils at 295° should be carried over by steam, 
but the fact that the addition of an acid such as hydrochloric to the 
solution renders the salt non-voIatile with steam requires explanation. 
The possible reason why the volatility then ceases may perhaps be found 
in the fact proved by A. Ditto* that hydrochloric acid has the power 
of forming direct orystallizable compounds with mercario ohloride such 
as HgOlg, 2H01 THgO, Ac. The behaviour of mercuric ohloride in solu¬ 
tion in water in being volatile and in yielding moTcurous chloride in 
sunlight is thus almost pafaliel to the behaviour now observed with 
mercuric ohloride in the solid state. 

The next mercuric salt examined was mercuric bromide, which was 
placed in a sealed tube in vaciw with sodium hydrate in the upper part 
of the tube. After exposure to sunlight for about a year it was found 
that the end of the stick of sodium hydrate nearest the bromide for 
a space of about an inch had become coated with an incrustation. The 
incrustation was very thick at the end of the stick and of a dark grey 
brown colour; it was also tolerably thick over at least six-tenths of an 
inch of the hydrate and the remaining part was thinner and of a brown 
colour. This incrustation was examined and was found to consist 
almost entirely of mercuric oxide, of which there was rather a large 
amount, but a few small globules of motallio mercury were also de¬ 
tected. The mercuric bromide still in the tube was examined, and it 
was found that only a very few needle-shaped crystals were left after 
the mass was treated with boiling water. These needle-shaped crystals 
were apparently mercurous bromide but the quantity examined was 
small. 

The action of merourio bromide in sunlight and in vaeuo is there¬ 
fore almost parallel with that of mercuric chloride, but the bromide is 
sensibly less volatile at the ordinary temperature of the air than the 
chloride is. I have not been able to find any determination of the 
melting and boiling point of the bromide, but it is known that the salt 
can be sublimed, but at a higher temphrature than the chloride. 


^'Compt. rend. 92, 353*355. 
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Very iew of the merourous compotinds lend themselvee to the 
detection of whether they are volatile at the. ordinary teinperattire of 
the air or not, for it is known that many of them under the inflnenoe 
of light or of sunlight decompose. This is the case with merdhroua 
oxide, iodide, &q. An attempt was, however, made to determine whether 
calomel would be volatilized in vacm in sunlight; and, in the case of some 
experiments conducted in a manner similar to that previously described, it 
was shewn that a very small deposit of mercury was formed on the sticks 
of caustic soda. On examining, however, the mercurous chloride re¬ 
maining in the tube after being exposed for some months to sunlight, 
it was found that the salt was of a grey instead of the original white 
colour. On testing the calomel carefully no trace of mercuric chloride 
could be detected, but free mercury was found in distinct quantities. 
The decomposition which therefore had taken place under the influence 
of BonUght was 

Hgg CI 3 = 2Hg + OI 3 . 

As mercuiy had been itself formed hf the decomposition of the 
mercurous chloride, and as it is well-known that mercury is volatile, the 
presence of the mercury on the caustic soda is a little ambiguous, but 
from the manner in which the deposit took place, and from the similar 
nature of the action to that of mercuric chloride, which could be 
watched as the experiment went on, it appeared to be highly probable 
that the mercurous chloride itself was volatile in an exceedingly feeble 
manner at the temperatures experimented with. 

As in the above experiments no actual record of the temperature 
could be given day by day or hour by hour, it is perhaps desirable that 
the general atmospheric temperatui'es during the experiments should he 
stated. All the experiments were made in Calcutta, where the average 
maxbnum monthly temperature during 1888 varied from 97® F. or 36® 

O. in June to 74° F. or 23® 0. in January, while the highest maximum air 
temperature was 107*2° F or 40*7® C. The average minimum daily tem¬ 
perature on the other hand varied from 80® P. or 27® C. in June to 56® 

P. or 13® 0. in December. The average monthly temperature of solar 
radiation in Calcutta in 1888 also varied from about 152® P, or 67® 0. in 
May to 124® P. or 51® C. in January, 

The very decided volatility of mercury and of such of its com¬ 
pounds as mercuric oxide, mercuric chloride, mercuric bromide, and 
perhaps even mercurous chloride in such a climate as Calcutta having 
been proved, it remains to give a word of warning to all those who use 
these substances in any way. In India, in particular, merourio chloride 
is used rather freely, for many of the preparations which are largely 
used to preserve books from tbe attacks of insects contain mercuric 
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chloride ae the active ingredient. Preparatione, too» fot^ imtferving 
woody &brioBy Ac. and for protecting them from white ants and other 
deatrnotive insects and animals frequently contain this substanoey and 
it is but fair to state that mercuric chloride fulfils such purposes mimt 
efieotually* Also some vermin and rat-poisons contain mercuric chloride 
as the active ingredient. Again, within the last few years I believe the 
use of mercuric chloride as an antiseptic in surgical and other oases has 
spread rapidly, and Lister* uses, 1 believe, a kind of gauze containing one 
per cent, of this salt or even cotton wool charged with five per Cent, of it 
as a dressing in surgical cases. Mercuric chloride has undoubtedly a 
wonderful power of destroying germs of various kinds, and a solution of 
one part in 20,000 of water is said to effectively kill germs such as 
ti^ose of anthrax. In all such cases, however, it must be borne in mind 
that mercurial vapours may be under certain circumstances generated, 
and in persons who may be peculiarly susceptible to mercurial poisoning 
very unpleasant effects may be produced. Two cases of mercurial 
poisoning in Europe whioh'^are on record can in my opinion only be ez« 
plained by the volatility of mercurial chloride which has now been^ 
proved. , 

The two cases are described by H. Hagorf (who is I believe con¬ 
nected with the Imperial Health Office, Berlin) and the following 
is a translation of his descciption ;—% 

What sad consequenceB breathing and living in rooms, to the 
walls of which atoms of mercuric chloride adhere may have, the writer 
intends to illustrate by two examples, the first of which will be sufficient 
to condemn the use of the substance as a disinfectant. ^ 

“ * An apothecary, Mr. Z., addressed the writer with reference to a 
kind of disease from which he had been suffering for some years, and of 
which no medical advice had been able to relievo him. His gums were 
dreadfully livid in appearance, his teeth had lost their hold and had 
fallen out one after the other, he had lost his hair, &g«, Ac. ; Mr. Z. 
complained also of a peculiar weakness in his stomach and had lost all 
his former strength. Symptoms of mercurial poisoning were at ouoe 
recognized. The advice which was given to Mr. Z. was to search for 
the seat of the poison, to take up the boards of the fioor and examine 
the sand under the boards optically and chemically, Ac. The advice 
was followed bub the search proved abortive. Finally, however, it was 
found that a wooden staircase had been attacked by fungi some years 

* British Ked. Journ, October 23rd, 188'4. 
f Ohomisohes Central Blatt No. 17 and IS, 1886. 

{lam indebted for thbse references to Mr. P. Bruhl. 
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preyioQBlj, and to save it from destruotion it bad been painted witb oil- 
paint to which some corrosive sublimate bad been adda^ The staircase 
was removed, and soon the normal conditions returned. The other jn- 
habitauts had suffered much less or not at all; from which it apfiears 
that some persons ore more liable to mercurial poisoning than othei*s.’ 

‘ The other instance is the followingA landowner had poisoned 
rata by means of corrosive sublimate, the rats chiefly infesting his 
stabloi His coachman, a sober and robust young man, who used to sleep 
in the stable, became pale, lost his appetite and easily got tired. When 
on a visit at the gentleman’s, the wiiter happened to see the servant, 
and when on his advice the boards were taken up the remains of 40 
ra^s were found. The foundations were renewed, fresh sand being used 
for the purpose; all holes in the walls were closed with cement, and the 
servant was soon cured.’ Here the corrosive sublimate was prevented 
to a certain extent from evaporating by the ammonia disengaged from 
the dung ; the doors of the stable remained open daring the warmer 
part of the day, and nevertheless the servant was poisoned by the mer¬ 
curial vapour. These two cases ought to suffice to prove that mercuric 
chloride ^ a dangerous and malicious enemy.” 

Hager in his paper apparently traces these cases of poisoning 
principally to the small particles of solid mercuric chloride which may 
have been mechanically thrown off into the air, but, in view of the un¬ 
doubted volatility of this salt iu the solid state aud even at ordinary 
atmospheric temperatures, it is much more probable that the poisoning was 
produced simply by the vapour of mercuric chloride. It might of course 
be argued that the amount of mercuric chloride vapour would be so 
small as to be unable to produce morcorial poisoning, but mercuric 
chloride is certainly as volatile as mercury is itself, and there is a case on 
record proving that mercury gives off sufficient vapour at the ordinary 
temperaturo of the air to cause salivation. This is described by Bur¬ 
nett,* He says, A ship on the Spanish coast was carrying a cargo of 
mercury Some of the mercury had escaped from the packages and got 
into the hold. All the exposed metal surfaces in the ship appear to haVe 
become coated with mercury in consequence, and the whole ship’s 
company were effected with violent symptoms of salivation.” 

If therefore such cases of mercurial poisoning as are described by 
Hager, cap take place from the use of mercuric chloride at European 
air temperatures, the very greatest care should be taken in a country 
like India where such violently poisonous substances as mercuric chloride 
are used in preserving books from the attacks of insects, as a vermui- 


* Phils. Trans. 1823, F. 402. 
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killer, Ao. and where such high afr temperatures prevail. It is probably 
the fact that ijj[e custom in India bf having almost all doors and win* 
dows constantly open has proved a safeguard against' snbh poisoning in 
the case of libraries, etc., where mercuiio chloride has been and is being' 
used, but it does not appear to be desirable to rely on this fact," and 
it would be safer to discontinue altogether the use of such an insidioos 
poison as mercuric chloride for the purposes above described. 


X .—Some A][^Ucations of Elliptic Functions to Problems of Mean Valuea* 

(First Paper), — By Asuiosh Mukhopadhyay, M. A., F. R. A, S., 
F. R. S. F. 

[RecoiVed July 25th ;—Read August Isfc, 1888.] 

(With a Woodcut.) 
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§ 1. Expression for Common Area. 

The object of the present paper is to discuss some problems of 
Mean Values which are chiefly interesting fiora the mode in which the 
application of Elliptic Functions simplifies the calculations. 

In the first place, let ns consider an ellipse and a concentric circle 
intersecting it; then, if tlio ellipse bo NPA, and the circle NPR, the 
area bf the portion common to both the curves may bo found as followsi 



4 
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the coordinates (o, j3) of P, the point of intersection of the two curves, 
is easily found, viz., 



/r» - b»' 

V2 

a = a 1 


) 


fa^ - r«> 


^=b 1 

[a» - h*J 

} 


Hence, if ^ be the angle which the central radius vector OP makes with 
OR, which is the axis of x, ^e have 


. 0 b — r*\B 

a a ( r^ — &**\ 2 
COS ij/ = - = - I -r--r 1 

r r \a* — h^J 

P h /a*—r*\2 
tan t|/=- =- I -—- ) 
a a \r* — &* / 


But 


Now, the whole area common to the two curves is 

4.QORP = 4 (sector POR + sector POQ). 


sector POR = ir»+ = ^'sin ^ j ^ ' 

Again, from the equation of the ellipse, 

4 


X" 

-L ^ — 1 


a 


we have the polar equation 


p» = 


a® 6 * 


so that 


o* sin *0 + cos* d’ 


sector POQ = 4 




TT 

2 


P^d9 



IT 

2 


dO 


a*siu*d -f h^coB^O 




= ^ah ^ tan"^ tan | ^ 


irah ah { ^ 

=-r-"2 y 

But it is easy to prove that 
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r« - 6»\l 


Hence the 


sector POQ = ^ab sin 


. _1 ( /ri-bKi 


I 


/r* — 6 *\a 1 


Therefore, finally, the whole area common to the two curves is 

For purposes of verification, we may note that, when r = a, this 
becomes 7 ra&, and when r= 6 , it reduces to 7 r&* as are geometrically 
evident. 


§ 2. Mean value of the Oommon Area, • 

Let ns now investigate the average area common to an ellipse and 
a concentric circle of variable radius which always intersects it. 
Let A be the common area when the radius of the circle is r; then 
the required mean is given by 



whence 



(a — &) M = I A. dr 


But, from the formula proved in § 1, we have 

A = I +2'* 1; (“t 

Hence, 





a 


A dr = 2a& P + 2Q, 


where 
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Consider now * 

^=X‘“'! 

Let 

T* — 6* 

a» - 

so that, when 

^ = a, f = J 


r = &, 4=0, 

and 

r* = a* sin*4 + 6* coS*4, 


rdr = (a* — h^) ein f. cos ,4^. 

dr= (a»- 6») .. 

(a* sin* 4 + cos* 4) * 


Hence, 


P=(a»-b») — Ib^ 

J o («* siti* i - 


COS f. f 
4 + Z)“ cos’ 4) * 


ir 


Integrating by parts we have 


^ = - 
1 ^ ^ " 9! 


P= I 4 (a* sin® 4 4- &* cos® 4)® 1 ^ 

<- ^ 4=0 

TT 

—2 (a® sin® 4 + cos® 4)^ 


= ^ — 2 (a® sin* 4 + &* cos® 4) ® d4. 

1 Ks^O*) *• 


Next consider 
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— «,«\i 


so that^ when 


= 8 m^. 


r = a, ^> = 0, 


TT 


and 


r* = 


rdri=: 


dr = 






a* sin* ^ + 6“ cos® p 

a* 6*(6® — a*) sin ^ cos p dp 

(a® sin® ♦ + ?)® cos® 0)* 
a&(6* — a®) sin0cos^(i0 


(a® sin® 0+6® cos® 0)"®' 


s • 


Hence, 


TT 


Q = a86S (a®- 



0 sin 0 COS 0 r70 


,a gi^a 0 + 2)3 jjQga J 


£ 


Integrating by parts, we get 


Q = - 


f 


0 




(,(a* sin® 0 + 6 ®cob®0) 


+ ia^b^ 


f' 

J r. \ 


dp 


Q (a® sin® 0 + 6® COB®0)®' 


=: ia® 6 » 


Therefore, we have 


i 


V 

2 


dp 


(a* sin® 0 + 6® cob® 0 ) 


V 6 ® 
6 


(a —6) M =7ra®6 — 




r 


sin® f + 6® cos® f) di 
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fasjef 2-- 

J (a* sin* ^ + 6* cos* 




To effect further reductions, we observe that generally 

TT - 


/ 


(a* sin* 9 + 


6*cos»e)2 d6=j^ 


2 1 
(a* cos* fl + 6* sin* 9)^ d9, 


for, putting 




SO that, when 


fr 


e = 2. = ^ 


TT 


e = o, ^ = 


d9 = -dff, 


we get, by substitution, 

.tt 
2 

(a* sin* 0 + &* cos* 9) 



r I 

• c/ 0 


TT 

2 


(a* cos* 9' + 6* sin* d 9\ 


■/ 


TT 

2 


(a* cos* 0 + 6* sin* 0) * d 0, 


as the variable is of no consequence in a definite integral. By a similar 
reasoning, we have 

TT .TT 

d<l> 


r 2 _ 

J Q (a* sin* <!> + 6* 


cos* ^)* 


= p- 

Jo (a' 


.* cos* ^ + 6* sin* 


and in general 

IT 
2 



(a* sin* <^ + 6* cos* ^ = I 2 (a* cos* ^ + 6* sin* d 




n 


which is a particular case of the more general formula 

TT IT 


I 


2 


/(sinar) dx 


=/ 


/(oosap) 


Therefore, we have 
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(a — b) M=ira®5 — |ir 6 ® 

«■ 




0 


2 


d( 


(o» cos» f + 6 * sin* 



TT 


- 2 ab I 2 (a® eos> f + 6 * sin* f) » d(. 


Now, we have* 

TT 


/ a_ 

(a* cos* f i 

A X 


Z^* sill* 


^_ 

“Vo (l-e*Bin*^) 




where the eccentricity of the ellipse is given by 

a* — Z>* 
e* =-r—. 


a’ 


Bat we have generally* 


r 


0 






0 


(1 — e* sin* 9)^ 


« • o/i.i ^/» e* sin 5 cos 0 ) 

(1 —e*siii*0)^ d9^ -7 J . 

(1 — e* sin* 6)'^ ) 


Therefore, we get 

a_ 


f: 


(a* cos* f + 


_ .^1 A 

+ 6** sin* 1)^ “ ^ 


TT 

2 




(]-e®sin»^)*^ 


=_v_ r 

a»(l-e») J 


TT 

2 


(l-e»8in*^)® (if. 


We have also 

TT 


j ^TT TT 

^ (a*cos*f + &*sin* f)^ £if=a j ^ ( 1 —e*siu*f)^ (if 

0 o 


where, as before, 


e* = 


a*-6* 


a* 


Hence, 


(a-&)M 


IT 

= jro*&-|5* + | (l-e*Bin*^)* 

• •/o 


* See Dr. SchloemilcVs Throne dcs InUgtaleh et des Foticlxons Ellipttgues, par 
Dr. Graindorge, (1873), p 14. 
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where 



(l-e»8m«0^ d(' 




(l-e»sin»^)3 di 


BO that E| is the complete elliptic integral of the second kind with the 
eccentricity for modulus. Therefore, 


M=^ 


3 a — 6 


TT (3a® — 6®) — 4a®Ej 



If I be the perimeter of the ellipse, we have 

TT 

Z=4a I ^ (l-e®sin8^)2 (Zf=4aEi. 

0 

Hence, finally, wo have the 

THEOREM. The average ai ca common to an ellipse and a con” 
centric circle of variable radius which always intersects it is 

where a, & are the semiaxes, and Z the perimeter of the ellipse. 


§ 3 JExpression for Angle of Intersection. 

If ta be the angle of intersection of the ellipse and the circle, its 
value may be easily calculated as follows. The coordinates of the point 
of intersection P being a, we have 


a = 



a 

a® — fc® 
& 

\/tt® - 6® 


v/ ?® — t®, 

\/ a** — r® 


The tangent to the ciiclc at P is 

auc Pyzz r®, 

and the tangent to the ellipse is 

aa ’ 


whence we have 
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Hence, 


6* a o 
tan <a =- li "S 

i + i 2- 

^ a* S» 


o* — 6* a 


o»/8» 


o» • jS’ a«/8* + 6»a* 


ab tan a> = ~ ’*) (^* “ ^*)- 


§ 4. Mean Vahie of Angle of Intersection, 

Let UB now find the mean value of the angle of intersection of an 
ellipse and a concentric circle of variable radius which always intersects 
it. Let (i> be the angle of iiltersection when the radius of the intersect¬ 
ing circle is r ; then, if Q bo the mean value required, we have 

a 

(D dr 




X 


whence 


X 


a 


dr 


Integrating by parts, we have 


j: 


/ 


r =s a 
rd<a, 

= h 


1 

2 


Now, from § 3, we have 

ab tan 0 . = | (a* - r») ((•«-&*) | 
which shews that, when 

r = a, <0 = 0, 

r=fc, 01 = 0 , 

so that the integmted part vanishes at both limits. We also easily calcu¬ 
late by logarithmic differentiation that 

dfo_ ■ -2r») 

dr 


1 * 


r(a» +6‘ (r» -6®)* 


27 
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Substituting, therefore, in the equation 


r = a 


f. 


r = a 


we have 


(a-b)a 


f. 


-f —2?**_ 

■r»)(a=-r*)^ (r* - t*)* 


Assume 


BO that, when 


(a*-r^) = (ra-t^)tau« $, 


r= a, 


6 = 0 


r = h, e=-, 

and wc have also the relations 

a* + ?>* — 2r^ =: (6® — a®) cos 2^, 

a* -|- 6® — r® = a® sin® 0 cob® 0, 

a® — r® = (a^ — 6®) sin® 

r® — 6® = (a® -- 2/®^ cos* 6 , 

j (6® — a®) sin 0COS 0 __ 

rtr= -j* d6, 

(a" cos® 0 -f fc® sin® 0) » 

Making these substitutions, we have 


(a-6)0 = 


s. 


_ a6 (g® — 6 ®) cos 26 dO 

;® COB® 0+6* sin* 0)^ (a® sin® 0+6* cos® 0) 


a6 (u + 6) 


f. 


-2 


Putting 


we get 


X 

7 


I _ (1-2 sin® 0) dO _ 

(a* sin® 0 + 6® cos® 0)(a® cos® 0 + 6^ sin® 0)^ 

_ ^ _ 

sin® 0 + 6^ cos® 0)(a® cos® 0+6® sin® 0)* 

sin® 0 f?0 


(a® sin® 0 + 6® cos® 0)(a® cos® 0+6® sin® 0)® 


cos® 0=1— sin® 0, n = —rr—, A* = 

6* a® 
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hil 
a h 


-2 



d6 


(I + w sin* ^)(1 - 7c* sin* 6)^ 
sin® $ <1G 


^ (I + « sin* 0)(1 — fc* sin® 0)^ 

= P-2R. 

9 

But, from a known formula (^), wo have • 

R = - (F - P) 


n 


= P+- (P-P) = (h--)p-?F = 4^’p-^^*F. 

n \ n/ n a* — 6* a*.— Ir 


Therefore, 

Q h 
a h 

This shews that the average value of the angle of intersection of the 
two curves may he expressed in terms of two complete elliptic integrals 
of the first and third kind. It is interesting to note that tho result de¬ 
pends simply on tho ratio of tho axes of the ellipse, viz,^ if 6 = aA, 
we have 


(l-X) n= p - 2AP. 


Hence we may enunciate tho 

THEOREM. The average value of the angle of intersection of an 
ellipse and a concentric circle of variable radius which always intersects 
it is ^ 

A(l-X) 1-A 

where X is the ratio of the axes (==) , and F, P denote complete ellip¬ 
tic integrals of the first and third kind respectively, tho modulus being 

l-X® 

(1 — X®) and tbfe parameter — 

A® 


§ 5. Mean Value of another hngle. 

If we join the opposite corners of the curvilinear area formed by 
the intersection of the circle and tho ellipse, tho joining lines will evi¬ 
dently intersect in tho common centre of tho two curves ; we shall now 
proceed to investigate the average veJuo of tho acute angle included by 
these two diameters. 

* See Dr. Schloomiloh’s TkSorie des lut^grales et dea Fonctiona Elliptiquea, par 
Dr. Graindorgo, (1873), p. G3 ; Cayley’s Elliptic Functions^ p. 16, § 33. 
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Since the angle POR= we have to find the average value of 2^r. 
If, therefore, T be the average value required, we have 


r = 


j: 


2^. dr 


whence 


X 


I (a-6)r 


f. 


»|; dr. 


Integrating by parts, we have 

i(a-6)r= l^r + J -J^ 

But, from the formulas in § 1, we have 

tan = — = - I --—~ ) 
a a \r* — }fi/ ^ 


rz=.a 


so that, when 


r = o, ^ = 0 

T 

r = + = S- 


Therefore, 


i (a-6)r 


J f%r = a 

rd\p. 

r = & 


Assume 


BO that 


and, accordingly, 


r** = a? cos® sin® 17 

a® — r® = (a® — &®) sin® 7, 
r® — h® = (a® — &®) cos® 7, 


tan i|; -= 
sec® i7 = 
^ = 


h ^ 

- tan 7 
a 

- sec® 7 . d 7 
a 


_^ - 

a® cos® 7 + 6 ® sin® 7 ^ 

a& - 

-^ (^7. 

(a® cos® 7 + 6 ® sin* 7 ) * 
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Therefore 






(1 — e* sin* vf) ® 


We have also, when 


r a, 
r = 6, 


rj= 0 
re 
2 ' 


re 

^7 = S' 


Therefore, finally, 


nb 


Ha-6)r = --+6 



rr 

2 


d rf 


(1 — ein* t;)® 




and 


r = 


a — 6 


(2F-7r), 


which shows that the average value of the angle between the diameters 
can be expressed in terms of a complete elliptic integral of the first 
kind with the eccentricity for modulus. If I be the perimeter of the 
ellipse, since we have 

TT 

2 1 
(1 — e* sin*?;) ad?/ 


I 


-.af 
^ 0 


and 


m)—f 

0 


?r 

2 


dtf 


l=-eF, 


0 (1 — e* sin* ?/)® 

we may enunciate the 

THEOREM. The average value of the acute angle of intersec¬ 
tion of the diameters of the curvilinear quadrilateral formed by the 
intersection of an ellipse and a concentric circle of variable radius is 

h 

b — a ( 2e dt! \ o / ) 

where a, 6 are the semi-axes, e the eccentricity, and I the perimeter of 
the ellipse. 


§ 6. Mean Value of Intercepted Circular Arc, 

We shall now investigate the average value of the two circular 
arcs PL and MN intercepted by the ellipse. Since, PB= rip, we have 
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to find the mean value of ; so that^ if <r be the average value re¬ 
quired, we have 


J r%a 


4iT^,dT 


whence 



a 


dr 


(a 


J ^a 


r + dr. 


Now, from the formulas proved in § 1, wo have 




Therefore, 


(a 


Assume 


h /a® —9®^ 

1 

2 


r \a® — Z)®> 

1 = sm >l>. 

so that, when 


r = a, 

O 

II 

■o- 


r = 5, 

^ 2’ 

and we have 


ra — 

rt®&® 


sin® ^ + 6® cos® ^ 

_ a®Z#® (Z>® — a®) sin ^ cos dp 

(a® siti® ^ cos® ^>)® 


Hence, by substitution, 


(a 


— 6) O- =a 4 ^^ 


2 a®Z>® (a® —Z>®) p sin p c os p dp 
(a® sin® p -)r cos® PJ^ 


= - 2a2Z»a^ ^ ^ d I (a« sinS + 1)2 cos® ~ ^ | 


Integrating by parts, we have 
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<a -b)a=-2 a*6* 


^ 2 


= 0 


+ 


Therefore, 


^2 _^ 

^ ^ a® siu® p + 
= ff 5 (a — 6). 

<7 = TT 6. 


6 ® cos® ^ 


Hence we have the 

THEOREM. If an ellipse is intersected by a concentric circle of 
variable radius, the average value of the circular arc iutcrcoptod is ttJ. 

25th July, 1888^ 
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§§ 2—5. First case. 

(§2). Expression for common volume. 

(§3) Expression for the mean value. 

(§4). Geometric interpretation. 

(§ 5). Canonical form for volume. 
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§ 1. Introduction. 

In my first paper on ‘‘ Some Applications of Elliptic Functions to 
Problems of Mean Values,*' which was read before the Society in 
August last,* I discussed, among other questions, the problem of dotor- 
mining the average area common to an ellipse and a concentric circle 
of variable radius always intersecting it; the pre.scnt paper is devoted 
to a discussion of the corresponding space-analogue. Given the ellipsoid, 

Jff® V® 

-S + To + 

a* 0 ® c® 

* See above, pp, 1S9—213; P. A. S. B. (1888), pp. 184—5. For a full analysis 
of the present paper, see F. A. S, B, (1888), pp, 207—8. 
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we have to determine the average value of the volume common to this 
ellipsoid and the concentric sphere 

+ = ( 2 ) 
which always intersects it. Wo have obviously two distinct cases, 
according as four or two vertices of the ellipsoid are exterior to the 
sphere : in the first case, we have 

a y h y r y c, 

and in the second case 

a^y r y b y c, 

so that the limits of r are, in the two cases, 
r=& > 

r=c ) 

respectively. In the following investigation, we shall consider the two 
cases separately. 

§§ 2 —6. First Case, 

§ 2. Eapresswn for the Common Volume. 

Suppose four vertices of tho ellipsoid to be exterior to the sphere, 
and let V bo the portion of tho common volume lying in the positive 
octant ; then if v bo the portion of tho sphere outside the ellipsoid in the 
same octant, wo have 

V = iirr®-v ( 3 ). 

If z\ be tho ordinates of the spherical and the ellipsoidal surface 
I'cspeclively, corresponding to the same system of values of x and y, 
we have 

where 

z'^ — y15 — ^ fj2 

Hence 

-c ^1-^® I dxdy (4) 

Eliminating z between (1) and (2), we have for the equation of the 
curve of projection on the coordinate plane of xy 

(l -^) - p) </* = »•*-c* (5). 

For integrating z* dx dy^ put 

a = p cos «, 






^ — p am Q>, 
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whioh. gives 

Ar dy = \/ r* — p® p dp dw, 

and, by the same substitation, (5) is transformed into 

r* * c* 1 

cos^ (0 + a* sin* w) J 


--- 


Similarly, to integrate z” dx dy, put 


X 

- = p cos w, 

CL 


y 

^=p Bin ft), 

o. 


which gives 

dxdij^ahc \/1 — p^ p dp d<a, 
and the same substitution transforms (5) into 

^2 —c 2 ) 

COS® ( 0 + 6 ® sin® (0 — c® J 
By these two substitutions, the formula (4) becomes 


{ tt® C( 


r = \/ r® — p® p tZp (Zo) 

—<x6<; // v'l-P® p dp dio. 


In the first double integral, the limits aie 

p=0 


'=0 \ 

.=p' 5 


(O 


= 0 


ir 

^=2 


and in the second 

p=0 


1 


CO 


= 0 


w 


We obtain immediately 
•p' 


( 6 ) 


( 7 ) 


( 8 ) 


fl® d — ^ a®6® —r®f7>® cos® (o + a® sin® (o) ) i 

^ ^ 3 3 (a®6® —c®(6®co8®<o+a®sin®ft>) ) 




I C a® cos® ( 0 + 6 ® sin® <0 —r® ) * 


® cos® ( 0 + 6 ® 


!)® sin® <0 — r® 1 
)® sin* (0 —c® 3 


The formula ( 8 ) reduces to 


TT 


v=- (r®—a 6 c) — jc® A+ 7 a 6 cB 


where the values of A and B are given by 


A 

28 


X 2 C o®6®“9®(6® cos® (o + a® sin® (o) “ 

( fl®6® —c®t6 ® cos® (o+a® sin® (oj “ 


( 10 ) 
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B 


■f}i‘ 


^ cos* ( 0 + fe* sin 


t* cos* sin.' 

Therefore, finally, from (3) we get 


in* (I)—r* > 
in* (D — c* ) 


a 

7 


cf(i) 


( 11 ) 


IT 


V=- ahc-^^c^ A — ^ahcB 

D 


( 12 ) 


§ 3. Ecspression for the Mean Value. 

We now proceed to calculate the mean value of the volume common 
to the sphere and the ellipsoid. If M be the average value sought, 
we have 

h 

Y dr 
M 
8 


which gives 


L 

f. 


dr 


h-c 

s' 




V dr 


= \ 7rahc 


^ dr Adr-^abc^ 


B tZr, 


whence 


3 (6 —c) ( M ‘rrahc 7 _ g 


i 8 


6 


|=c2j^ Adr-ab J" 


B dr. 


To calculate 


X 


substitute in (10) 


X* = 


A dr^ 




SO that 


XdX = -a*6*(a*-fe*) 

a* X* —6* 

X** ' 


6* cos* o>+ a* sin* w’ 

sin (i) cos 01 dit) 


(6* cos* 0 )-+ ct* sin* <o)* 

. 5 j fc* a*—X* 
Bin*o)= rs. 


X*’ a* - fc** 


do)= — afe 


dX 


19 


X(a*-X*;*(X*-2;*)* 


(13) 


COS*o>= 
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and for 


TT 

--2 , 
O) = 0 , 


\=6 

A=a. 


Therefore 


X 


^ r»\ a 


dX 


. A(aS*\ 2 )a(Xa- 62 )a 

Hence, since A is independent of r, we have 

f ^<ir=ab C - r-^—I - 5 f\ 

Jc Jb X(a»-X*)2(A«-i2)a(X*-c2)« Jc 


X 


Substituting 


wo get 


r = A sin ^ 
dr=A cos ^ d^, 


X 


A dr = 


X 


A3 dA 

A2)s(A3-/.ay 


X 


• - 1 ^ 
sin ^ - 

A 

cos*^. d^. 


sm *- 
A 


But 


Hence, finally, 


X 


X 


cos* <l> d<p — J- sin fp cos p — xsiu® (p cos p + 


where 


. / W dK 

r=ah I I 

Jb (a2-A2j3(A2-i2 

/Z 

“8\V X® S^V 

1 ^ /TT^. 1 £® /r 

4X»V ^ X2'^4A*V 

-g,m 




To calculate 


substitute in ( 11 ) 


X 


B^r, 


p,® = u® COB® a>+1® sin* w, 


(14) 


(15) 
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90 that 


IL d /A= — (a® — 6®) sin w cos to dta 

ft* — 


COS^WSS 


a* “ 6 ® 


sin^o)= 




ft'e? fi 


If 


and for 




TT 

<*> 3Z “ 
2 

<0 = 0 


/M=a. 


Therefore 


B 


s 


s 

a 


fji dfi 


1 * 


V/* J2)2 

Hence, since fi is independent of r, we have 

6 /'a 7 ' /'ft 

B <2r s 


i. 


r“_^_r 

Jb (a2-ju*)^(/^a-t«)2(/x»-c2)'^ Jc 


Substituting 


wo have 


r=/ji 8 in <p 
dr—fi cos (/> d<f>y 


f 


BJ/ = 


or putting 


. -1 ^ 
Sin • ’ 

dfi p ^ 

I, , i 1 s I COS^^#, 

J (a3-^3j3(^2_?;3)2^^2_c2)2 I ^ 

*^Bin~^ - 

M 


/ 


. -ife 
sin 

cos*^>d<)!»= /(/i), 

-1C 


sin 


wo have 




j: 


B(7r = 




c*) 




or, since the variable is of no consequence in a definite integral, wo get 

b 


f 


B drs: 


f 


s 


(1G> 
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Substituting from (14) and (16) in (13), we have 

h 


3(6-c) 


f. 



= Adr~ab ^ 

(X) . XS (Xa-<!«) dk 
X«)^(X»-68)^(X*-c»)^ 
/ (X) Xa <iX 


Therefore, finally, 

3(i-c) 7ra 

abo <8 6 


X8)a(Xa-li«;*(X!>-ca)2 


j: 


/(X)X3dX 


-r (17) 

(a3 - (X2 ^ SS)2 (X2 - c») =» 

where/(X) has the value defined in equation (5); this equation gives 
the required mean value. ^ 

To evaluate this definite integral, notice that there are six 
terms in / (X), say 

/ (X) = Pi + Pa + Qi + Qa + Bii + Ra> 

where 

^ 5& (X3-6a)a 

^‘“8 Xa 

5c (Xa-c2)" 

»“ 8 X2 

^ 53 (X2_5»)3 

^'“4 X* 

^ cS (X2-c2)3 
^“”4 ""X* 


3 


Wa= - Sin ^ 


NoW| 



[w = X®. 
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=-8 L®'*' J 


Again, 


Again, 


u^a 


—sL"” {a~^) 

55 _i/Aa-c2\^ 

“ 8 W-c^) • 


f. 


P„ X 8 d\ 


a (tt 2 _X 2 ) 2 (X 2 -i 2 ; 2 (X 2 -c 2)2 

* XdX 


__5c r 
- Sja 


5c 


52 


(a2-\a)2(X2-52j2 

f 

du 


16 I..2 (a2-M)2(M-iZ)2’ 

5o r . /7< 

' sin ' — ' 


5o . «i /a — &2\2 

= — *7r sin I -T-r;: I 

8 \a^ — 62/ 




57rr 

l 6 ' 


/. 


Qi \» d\ 


a (o 2 - X 2 ) “ (X 2 - 62) “ (,X 2 - c 2 ) 2 

^ rfX 


X(aa-X2^2(X2_c2)a 


62 _ 

"S.n (a2«-l)^(l-c2«)2 


a 


2 


63 r • 

” 4ac 


. _i (c^- 1 ) ) 2 


4 «=- 


I 


a 2 —c 2 


S T1 

a* 


6 ^ . « 1 c /a® — 62\ ® 

= -— Bin * - '-* 

4a<; 


c /a® —62\® 

5 • 


(18) 


[« = X 2 . 


( 10 ) 




(20) 
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Again, 



Qa X»dX 


a (o»-X*,a(xa-J»)a(\8_c8) 


/ 


\2)2(\2_J2)a 


/. 


I 

Ifl 


dv 


1 1 
2 


(a2y-l)a(1^63») 




a 


2 


~ 4a&L®'“ I a^-b^~\ J 1 

n* 


ire^ 

8 ^' 


( 21 ) 


In order to evaluate the parts involving Rj, R^, lot us first assume 


It 


and substitute 


wbich give 


(aS - X2) a (A2 - h^) a (A2 _ ^3) 

\3 =3 ^2 (3032 4. ^2 3^^2 ^ 

X d X= —(a* —cos 1 // sin t/# 
a* —A 2 = (a® —sin® 

X2 _ 53 — ^(j 3 _ ^2^ QQg2 


a ® cos® i(/ + i® sin® d/ 

di2 = — ■ ' - —--j 

(a® cos® i|/ 4 - 6 ® sin® i); — c®) ^ 
c® + [ (o®-c 2 ) -(a®-i3) sin® ^ j 

(a® — c®) — (a® — i®) sin® i (/1 ® 
1 |/ 


d}ff 


where 


(a®“C®)® (1 —A® sin® 4 ) 


T“ (<^®-c®)ni'-^»sin®,|,>2 


A3 = 


Hence we have 


a®-ft® 
a® — c® 


0 = - 


c® 


(a® - c») ® 


I F (^1 +) - (a** - c**) * E (ft, ^), 


( 22 ) 
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and since for 


\=J, 

A=a, 


TT 


+= 0 , 


we have also 


and 


[„] 

[“] 


\^b 




(a® — c^) ^ 


7 Pi -(aa-c2>2Ei 


= 0 , 


since the elliptic integrals P and E are taken between 0 and 
Now 

_Ri Xa dX 


f. 


(a2 - X2y a (X2 - 2 (\2 - c2) a 

>X = & 

, //A 

da 


■ u:'"-® 

»- “^A = a %/A=a - 


UdX 


X(XS-6S)2 




X = 6 


3&(a2- 

8 


Similarly, we have 

b 


1 ■"* 

^ Ti_ 

Jo 


a sin 


cos® sin® 1|; 


■ (23) 



Ra xa rfX 




a (^a _ 2 (X® - j 2 (X® * C«) 2 

-,X=5 ^ /»X=& 

=-§[“] ““’’( 1 ) 

f. 


QdX 


X(X®-c®}2 


3^(a8-&2) 


9r 

2 


a sin iff cos iff dtf/ 


(tt® cob® iff + 6® sin® iff) (tt® cob® i|r + 6® sin® \|f — c®) ® 


t^24) 
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The required average value of the volume is obtained by substi¬ 
tuting from (18), (19), (20), (21), (23), and (24) in (17), via?., wo have 

2 cS\ 

abc ^ 

5i _i/i»-ca\^ , 26» . ,c/a8-i*\a 

- [m) b(^) 


h (a^-b^y 


X 


c(a® — 
(a^ —c 


X 


sin iff c? i|r 
- siii^ 

n sin if; cos ^ dll/ 

Z:^sin2 i|/)(l —siu^ if/) 2 


(25) 


wherein 


€» = 


a® — c** 


and O is expressed in terms of elliptic functions by equation (22). 

These two integrals occiiring in the expression for M, can bo ex¬ 
pressed in terms of Jacobies functions, viz,, putting 

(= 

J \/1 — sin^ 


we have 


if/ = am i 
c?if/ = d'ii di 
sin iff = AVI $ 
cos ij/ = rn $ 


and 


(1 — sin^ 'I') ^ 


X 


Jc^ siii^ if/) 


which give, from (22), 


■X 


X 


d7/^ f. d( 


siu^ (. d(j 


70y trom 

n= -^+7^>(aa-c»)a ( 

(a*-c *)2 ■ J 

(a»-c»)“ ' 


sn^i. d i 


29 
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so that the integrals become 

4 . 

/ 

0 sn f. (in df 
€®4-/in®^ 

and 

i 

■* 

O m cw df, 

■ €* + dn^ f • 

respectively. 

It can easily be shown aS 

< 

follows that tho result is expressible i 


terms of circular and logarithmic functions only when the ellipsoi 
degenerates into a prolate or an oblato spheroid. Thus, consider tl 
portion of the definite integral in (17) which is due to Rj and R^; th( 
since 




this portion becomes 
'6 \8 


'S 


. — 1 r 6 X®—c** — c s/ X*— 
sin —Z - Z.. , > 


- \a) a (xa - ia)»(xa - c^) “ 


I 




J 


dX 


Assume 


X« = 


which gives 


= 


— 26c cos 0 + c 2 
sin^ $ * 


b cos 0 — c 


sin 0 

h — c cos 9 


sin 6 

b X*^ — c® — c X® — 6 ® = X® sin 9 

\ ^ (boos 0 —c )(6 — ccos 0 

siil3^ ^ ^ 


Substituting, we get 


Sf- 

8 I . s 

^ sin* 


^ (— 6 ® + 26ccos c®) 


r $ 

^8^ sin®^ 


6 — a® cos* 6 + 26c cos d+a® — 6 ® — c® | ^ 

—a® cos* ^4-26c costf+a* —6* —c®. d9 


-?C-= 

8 J — a 


ed9 


® cos® ^^ + 26c cos ^+a® — 6 ®*-c® 
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In order that these may be reducible to logarithmic and trigonometrio 
functions, the expression under the radical must be a perfect squarci the 
condition for which is 

or (c* — fl8) (6* — a*)=0 

therefore, either 

c8=:a8 

or &2 = a® 


§ 4. Oeometric Interpretation, 

It is intei’esting to remark that the geometry of the ellipsoid fur- 
nishos an interpretation of the quantity called 0 in (22). First consider 
the ellipsoid 

2-8 , 

then if S be its superficial area, we have, by Dr. Jellett's theorem,* 

S = 2'try^ + 2irap 


where 


'X 




a*-y* 


e'* = 




a- ' 


Hence, if d S be an element of the superficial area, wo have 

dS“27ry8. dx ^ 1— 

27raj3 


Assume 

Therefore 


ejcf—sin^, ed^—QO^iO dS 


fZ S — cos 9 dO 


-f dx. 


27r tt 

I — r'8 $in8 0 


1 

e 


rd 9 


-Q-’) 


d9 


which is an expression of the same form as dQ. 


1+e(l - dd, 


• Hermathena, rol. iv, 1883, p. 477. 
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If now, we assume 

a = <ra, 


o ac 

^=«r. p 


y=<rc, 


where <y is a coiistaiit to be suitably chosen presently, we have 




a 


2 


e'a = 


a*-6« 


a* 


€ 


'a aa-&a 




a 


/.a 




aa ’ 

^_pS 

e 


Therefore 


1* 

a (aa — c*) a 


in rt o^a ca a . ,. 

(iS — 27r —- - cos 6 d9 


\/' aa —ca 




ca 


d9 


s/ aa —/ . . 

r + -— s/\-h^ Q d9. 


a — c® 1 — ^a siua^ ^ 

As o- is an arbitrary quantity, wo may, for the sake of symmetry, assume 

1 


(r = 


uc 


so that now 


and 


“=? ^=a 


dS^ 


27r 


a \/ 


cos $ il9 


27r 

be 


dn 

I 

a 


Hence if dS bo the superficial element of the ellipsoid whose axes are 
reciprocal to those of the given ellipsoid, wo have 

sm 9, 


S+pO=- _ 

a x/a^-ci 


which is the geometrical relation in question furnishing the meaning of 

n. 


§ 5. Canonical Form for Volume. 

It may be observed that the expression for the common volume 
furnished by (12) involves two definite integrals A, B, whose values as 
given in ( 10 ) and ( 11 ) are not expressed in terms of known functions. 
They may easily bo reduced to the standard elliptic forms, but that would 
only increase the difiicalty of integration with respect to r. Thus, 
from ( 10 ), we have 
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-rn 


(g^— r^) H-g^ (6^ — r^ ) tan^ (u ) ^ 
5 a ((|a — c*) + a® (b® — c*) tan* m ) 


d<ti. 


Substitute 


BO that for 


a* (b* —r*) tan* <()=b* (a* — r*) cot* 


«= 2 ’ 


< 0 = 0 , 0 =-. 

Again, from the above transformation, 


b/a*-r*\a 

tan 0 )=- { -T-j,) cot 6 

a \h^ — r^/ 


^ , b-Zaa-rn* 

sec* u) a(i>= — - I 77 - 9 I . ft - k 

a \b* — r*/ sin* 7 

a* b* —r* (b* cos* 04-a* sin* 
ot* (b*—7**) sin* d 


sec* o)= 


whence 




do,= -ab ^os* tf+a* Biu^Tj 

Making these substitutions and patting 

^ a* — b* r* — c* b* — c* r* 

* ^2^*’ ^ ^ jTT^a’ 

we got 


71 

_ a (b*—r*)® ^ 2 


^ e* sill* ^;(1 —e* sin* 


But since 

I ^111 


(1— / 3 * e* sin* d) (1 —e* sin* 6) )Q* —1 1—/^ e* sin* 0 / 3 * —1 1 —e*sin* 6 
we have 


/ 


(l-/3«e*siii2^) (l-e2sin^) 


=— f 
/\ 


0 (l-^^*c* sin* $) (I —e* sin* 6) 
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TT 

p 


But from a well-known tmnsformation,* or from the identity 

± ^ _i n -Inf_L_ 

d9 


(l-e3Bin3 0)2 e 

we have at once 


®* (l-e* sin* 0 )* 


/ 


TT 

2 


dd 


^0 (1 —e^sin®^)^ 

and consequently 



TT 

2 


X 


(l-e«sin 8 eydO, 



TT 

2 


d6 


g (1—/3*e* sin* 9) (1 —e* sin* 

It 

2 d6 


JL. C 

0 


(l-/3*c* sin* 0 ) (] -e* sin* 0 )^ 


(l-e»)(/Q 

5 ^ — c® r® 



TT 

2 


9 


(l-e*sin*tf)*c /0 


Pi(-i8*e*.6) 


• is_r* 
i*(62 —c*) (a®—r*) (r* —c*) 


B, (e) 


c*(a*-c*)‘ (ia-r*)* 

By making a similar transformation, we have, from (11)", 


B 



TT 


— r®)-h —r®) tan* CO > * 


c*) + (6* — c*) tan* cu 


dio 


where 


(i*—(a* —r*) 


X 


2 






( 1 —^'*e* sin* $) (1 —e* sin*'fl)® 
ft* —c* 


S ’ 


r*-c* 


• See my paper On “ Poisson’s Integral/’ J. A. S, B. 1888, vol. Iviii pt. ii, 

pp. 100-106. 
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^ « 


and 



ir 

2 


de 


(l—sin* 0) (1—e® sin* 

e) 


6* — r* 


i* — c* ^a* — r*) (r* — c*) „ , . 


• a* — 0 * (6* —r*)* 

Making these Bubstitntions in (12), we get 

Y--g 


_££. -?i_l!-^ y jupj - ,»P, (-y8*c*,e) { i 

5 —c 


and since 


"T 


M 



Ydr, 


we have, by substituting for V and eliminating M between this equation 

and (25), a remarkable relation connecting four definite integrals. 

# 

§ 6. Second Case. 

Wo nowj)roceed to the consideration of the second case where only 
two of the vertices of the ellipsoid, viz.j the extremities of the longest 
axis, are outside the intersecting sphere, so that we have 

aT ry hT c. 

It is not necessary to repeat the whole of the previous calculation for 
this case, as by Prof. Catalan's beautiful transformation,* it may bo 
made to depend on the preceding investigation. Thus, if wo put 

» — y = hy\ z^cz* 

-=c', T=c»', - = 
a 0 c 

equations (1) and (2) are transformed into 


We have also 


c* Z 1, 5' 7' 1, a' y 1 
c' Z 5' Z a' 


• *, 

* Probl^mes dc Oalcnl Integral par E. Catalan, Journal de fJathematiques 
(Liodville), aor. i, t. vi (18il) pp. 419—440; cf. p. 439, 
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Hence these two surfaces have the same relation as the sphere and the 
ellipsoid in the present case. The volume common to these two surfaces 
may, therefore, be obtained from (12) by putting 

a=a\ c=c', r=l. 

Hence, remembering that 

dx dy dz=ahc dx* dy* dz\ 
we infer that the volume common to the surfaces 

when a ~7 r 7 h Y G 

is obtained from (12) by writing 

a=-, e = T> <5 = “> ^ = 1> 
c 0 a 

and then multiplying the result by abc. 

Making these transformations in (10) and (11), we find, calling the 


a 


a*- 


now values of A, B, ^ B', -gA', respectively, 


8" 


->= p 

rS I 

t\ 


— siu^ (D + c^ cos* 0 )) 


(i* cos^ sin* w 




do) 


(iG) 


a^ I 2 cos* a>-|-c* sin* o>) —' 

"I JiE I = " • " ^ ^ 


cos* (o-f c* sin* wj —Z;*c* y 


• • • 


(27) 


Making these substitutions in (12) and multijilying the result by ale, we 
got for the required volume 

V = —^a*A'+ ^abc B'. 

Hence, if M bo the average value required, wo have 

u 


M 

8 


f 


Ydr 


so that 


a — h 


M 


f. 

t 

( 

■f 


dr 


Ydr 


8 
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a ® 

= ^ ga® ^ A'dr+|a6o ^ B'dr 


which gives 


1 f -H <“+*> \ 


/ a a 

AJdr-V^c j B'dr 


(28) 


If we compare the right hand side of this equation with the right hand 
side of (13), we find that, if in (13) we interchange a and c, we obtain 
exactly the same expression as in (28) ; similarly, the values of A' and 
B' in (26) and (27) are derivable from the values of A and *B in (10) 
and (11) by interchanging a and c in the latter ; hence, the value of tho 
right hand side in (28) is obtained from the value of the right hand 
side of (13) by interchanging a and c in the latter. 
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XII.—A Descriptive List of the Uredinoss occurring in the Neighbourhood 
of Simla (W'estern Himalayas). Pi, II. Ptiooiiua.— By A. Babclat, 
M. B.| Bengal Afedibot Service. 

[BecdiTed 27th March $—Bead Srd April, 1889.] 

(With Platea XIl., XIII., & XIV.) 

In this second instalment of a descriptive list of the Uredinece of 
Simla (commenced in this Joiirnal, Voh LVI, Ft. II, No. 3, 1887), I 
propose giving the characters of all the Puceinia with which I am 
acquainted, dividing them artificially into two classes, (a) those occnr* 
ring on hosts other than the grasses (and sedges), and (b) those on the 
grasses and sedges. The former list is, 1 believe, fairly complete, but 
doubtless many additions will be made in future to the latter. These 
fungi on grasses are often so inconspicuous that they readily escape even 
trained observation. 

I had hoped to have completed the list of .^cidial forms by de¬ 
scribing those on the OonifercBj one on Jasminum grandiflorum^ 'L., and 
another on Oeranium^ sp., before proceeding to the teleutosporio forma; 
but, as I must delay the publication of a description of the former until 
1 shall have filled up certain gaps in my notes of them by further 
observation, I think it better to proceed with the other forms rather 
than to delay the whole series, more especially as my recent absence 
from India for a year has already interfered with work too Ipng. 

In the list now given, sixteen species are described in the first list, 
of which three, I believe, are new; and nine in the second list, of which 
four are perhaps new. In the case of those species which occur on grasses, 
it is extremely difficult to decide which should be considered new, and 
which should not. Any classification of them must remain extremely im¬ 
perfect until their life-histories are known. Of the new species in the first 
list, that which I have named Pucdnia Bosm is interesting in giving rise 
to a powerful odour, and in possessing an all-pervading mycelium in the 
shoots attacked. P. Oalii, Pers., exhibits an instance of veiy unusally 
long retained power of germination in the uredospores. P. Bubioe 
appears to be a complete autoecious Uredine in which secidial fructifica¬ 
tion has dropped out.* 

I have arranged the species in List I. under group headings Lepio- 
pucdnia^ Micropuccinia, &c., as is done by Winter in his workf; but 1 

* As this paper was passing through the press, I have been able to confirm this, 
and farther details will be found in * Scientific Memoirs by Officers of the Army of 
India’, PartV. 

t Die Pilze Deatsohlands, Ao. 
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hare not attempted the some sabdivision in List II., jbeoanse I am by no 
means sure that nredospores are not produced in those oases in which 
I do not happen to have foond them. 

List I. 

a. (Leptopaccinia). 

1. PucciNia Kos£, nov. sp. 
on iio8a macrophf/Ua, Lindl, 

This canons fangns does not occur in Simla, but is abundant at 
Narkanda, some forty miles distant from Simla towards the interior. It 
is curious in several respects. In the first place the mycelium pervades 
the whole of the tissues of the shoots attacked, and almost every leaf 
in such a shoot bears spores. The affected shoots are paler in colour 
than normal and somewhat hypertrophied. 

All attacked leaves a^e discoloured and much smaller and thicker 
than the normal ones. The diminished size is duo to the f^t that 
apparently only the young leaves are attacked and, when attacked, are 
arrested in growth. Another peculiarity in this fungus is that, when the 
spores are formed, the whole affected part of the plant has a most offensive 
foetid smell, which I can only compare with the smell of the stalk of 
flowers of certain Ariscema* It is a smell which suggests the attraction 
of flies to the part; bat I never actually saw flies thus attracted. The only 
other Puccinia emitting a powerful odour with which I am acquainted is 
P. suaveolenSf (Pers.), and this fungus likewise gives rise to deformity 
in the host’s tissues. The fungus is so far away from Simla that I have 
had no opportunity for closely studying it. The mycelium appears to be 
perennial, but I have not been able to prove this. The telentospore 
pustules are large, brown, and powdery, the spores being very deciduous, 
breaking off from their beds with only a fragment of stalk adhering to 
them. This fungus is met with in May and June: after that the parts 
bearing the fungus wither. 

The spores when examined by transmitted light are orange-red, falling 
off readily from their beds with generally only a small fragment of stalk 
adhering. The spores measure about 36 fi in total length, and 18 to 22 fi 
in width at the septum. The epispore is very characteristically marked 
by longitudinal, or more frequently oblique, striation passing continuously 
over both cells, giving the spore a twisted appearance somewhat like the 
ovary of orchids. These stri© are interrupted ridges, as may readily be 
seen in empty spores after germination (Figs. 6, 7, PI. XII). Placed in 
water they germinate readily immediately after ripening. The upper 
cells germinate first usually. The yellow contents of the spore wander 
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into the genu tube. The promyceHum divides into four compartments, 
but usually only the distal three bear sporidia, though occasionally all 
four do so. Sterigmata are formed at the middle of the compartments, 
excepting in the case of the terminal cell, where the sterigma is terminal. 
The promycelium of the lower cells emerges from a point near the sep¬ 
tum. The sporidia measure 10 fi in diameter. 

2. PucciNiA UBTiCiE, Barclay, 
on ifrtica parvifiora, Roxb. 

I have described this Puccinia elsewhere,* bat will here briefly 
recapitulate its characters. The leaves in autumn (October) often bear ■ 
numerous pustules on the under surface, varying from the size of an 
ordinary pin’s head to 3 mm. in diameter. These pustules are very 
convex towards the under surface of the leaf with a corresponding 
concavity above. The invaded areas are at first pale yellow both above 
and below, but afterwards become brown below and orange yellow with 
a pale green margin above. The pustules consist of aggregations of 
minute circular prominent spore beds. The spores are firmly adherent, 
brown, thickened at the apex, and vary greatly in size and shape (Fig. 9, 
PI. XII). One of average size measures 40 in total length (upper cell 
18 /A and lower 22 /a) and 17 /a in greatest breadth. Double-headed spores 
are not uncommon. They germinate immediately after ripening in water, 
throwing out promycelia in 24 hours, the upper from the apex and the 
lower from a point near the septum. The sporidia measure 12 x 8 /a. 
No uredospores are over formed so far as my observations extend. 
This puccinia has no connection whatever with the life history of the 
well known JEcidium Urticoe^ Schum. 

3. Puccinia Saxifrage ciliam, nov. sp. 

on 8a^ifraga ligulata, Wal., var. ciliataf Royle. 

This, so far as I am aware, is an uncommon parasite, and 1 have found 
it only in two localities. In one place, I found it in July, in the other, as 
early as the end of February. An attacked leaf displays a large number 
of minute dark chesnut-brown pustules about the size of an ordinary 
pin’s head, always on the lower surface, each surrounded by a conspicuous 
yellow zone (Fig. 7, PI. XIII). The unburst pustules are of a pale rosy 
yellow colour. They are very irregularly scattered over the surface of the 
leaf, and their positions beneath are indicated above by red spots. The 
spore beds ai'e well raised and hemispherical. The spores are light brown 

* Mcidium Urtiem, Schum., var. Eimalayenset ‘ Scientific Memoirs by Medical 
Officers of the Army of India * 1S87, Fart 11, p. 38. 
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&nd firmly adherent to their beds, breaking off with a long piece of the 
stalk adhering (70 /a long in one case measured). Each cell has a clearly 
defined nuclear space (Pig. 8 a, 6, PL XII), * The free end of the spore is 
considerably thickened and pointed. The spore is elongated, spindle-shap¬ 
ed, well constructed at the septum, and narrowing at both ends (Pig. 8, 
PL XIII.) The whole spore measures when moist from 51—65 /a in 
length, the upper cell from 26—36 /x in length by 16 /x in greatest breadth, 
and the lower Jrom 25 — 31 /a in length by 14 /a in greatest breadth. 
The septum measures 11'—12 ft in breadth and the thickening at the 
free end 6—11 fx in depth. After lying 24 hours in water some spores 
germinated throwing out short promycelia with colourless contents. The 
upper promycelium emerges from a point to one side of the apex, and the 
lower from a point near the septum. They did not go on to the forma¬ 
tion of sporidia. « 

Bemarlcs, —These characters do not agree with those given by 
Winter,* for P. Saxifrage^ Schlechtd., or P. Adoxce, D. C. In the 
former case, the teleutospore pustules are aggregated together in irregu¬ 
lar and variously coloured areas (seldom isolated), and the spores are 
deciduous and much smaller than those of the Simla species. The telento- 
spore beds of P. Adoxce likewise coalesce, and the spores are deciduous 
and considerably smaller (80— 45 fx long). In one point, however, there 
is a resemblance: in both the free end has often a pale lengthened 
thickening or projection. But, as P. Adoxw is an autcecious Bnpuccinia^ 
1 am inclined to regard the Simla species provisionally as distinct. 

4. PucciNiA Circ^j:, Pers. 
on Qirexa alpinUf Linn. 

This fungus is mot with at higher elevations than Simla, namely, 
about 9000 feet, I found it occurring plentifully in the forests near 
the “ Chor ” mountain. Each attacked leaf usually displays numerous 
dark brown pustules on its lower surface (50 and more) varying in size 
from a minute point to 1 to 2 m. m. in diameter, and each surrounded by 
a zone of discolouration. Examined with a lens each pustule is seen to 
consist of numerous minute hemispherical beds aggregated together. 
The teleutospores are firmly adherent and when scraped off become 
detached with a long piece of stalk adherent and usually come off in 
masses. The spores are very small, brown, elongated, constricted at the 
septum, much thickened at the free end with the lower cell narrowing 
towards the stalk (Fig. 11, PL XIV). The free end is more or loss pointed. 
Herbarium specimens of spores when moistened measure from 30 to 32 /a 
in total length (the upper and lower cells being usually equal in length) 

# Loc. cit. 
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and 7 to 9 /a in width at the septum. The apical thickening is 6 to 7 m 
in depth. 

EeTnarke .—This fungus is probably identical with P, OirecBce, Pers. 
I only once visited the locality where it occurs, in October, and do not 
know therefore whether earlier spores of a somewhat difEerent character 
are formed as is the cose with P. OircoBce. 

b. Micropaocinia. 

I 

5. PucciNiA Geranii silvatici, Karston. 
on Geranimi nepalense, Sweet. 

During April to June 1 have on several occasions found this 
plant attacked by a Puccima-bearing mycelium with this peculiar 
character cthat, when it attacks the stem, as it frequently does, it 
gives rise to very considerable hypertrophy of the host’s tissues. The 
fungus is by no means a common one and usually attacks the leaf blades, 
distorting and crumpling them (Pig. 10, PL XII), and forming spore 
beds in little dark reddish brown pustules on the under surface. A few 
isolated pustules occasionally open on the upper surface. The pustules 
are aggregated together in patches of various size, but generally large, 
sometimes involving half the whole surface of the leaf. On the leaf, 
the individual pustules are so closely packed together that a superficial 
examination would induce one to believe that the whole patch is one large 
spore bed. When the stem or petiole is attacked, the individuality of each 
pustule is more marked probably because of the hypertrophy always at¬ 
tending such cases. In one specimen I found the fungus had attacked a 
node of the stem where three shoots were given off, causing great hyper¬ 
trophy (Fig. 11) PI- XII) with pale rosy discoloration of the superficial 
tissues. Petioles were often found attacked and hypertrophied. The 
pustules on the stem and petioles wore often oblong or linear. The my¬ 
celium apparently has a distinct preference for invading the vascular tis¬ 
sues, because, even when the leaf blade is attacked,it is frequently observed 
that the mycelium runs mainly along a main nerve, which is then hyper¬ 
trophied, and the space in the angle between two attacked nerves is often 
filled with numerous confluent pustules. The upper surface of the leaf, 
opposite the spore pustules below, is paled and somewhat reddish. 
Small patches of invasion on the leaf blade are usually convex above, 
the lower or concave surface bearing the spore beds. 

The spores are brown and powdery very easily detached from their 
beds with only a small fragment of stalk adhering. The upper and lower 
cells are usually equal in size, and there is little or no constriction at the sep¬ 
tum. They ore very uniform as a rule in size and shape (Fig. 12, PL XII). 
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A fresh typical spore just moistened measured 30 in total length (15 js 
to eaoh otll) and 16 /a in breadth at the septum. Spores whioh had Iain 
some hours in water measured on an avere^ as follows:—whole length 
30.6 fi $ length of upper cell 15*6 /a ; length of lower cell 14*8 /a ; breadth 
at septum 17*6 ft. Among the spores were some fine paraphyses* There 
is a ourious tendency in these spores to divide into more than two 
cells: for example I once saw a spore divided into 4 cells each 10 ft in 
length, the breath of the septa being 19 fi; on two other occasions I 
saw a spore divided into 3 cells suggesting a comparison with Phrag- 
midium spores. The epispore is beset with coarse warts or tubercles 
over both cells. I frequently placed these spores in water with a view to 
observing their germination, but on two occasions only succeeded in seeing 
commencing germination only in the upper cell. In one case after five 
days I saw a spore with a promycelium from the free epd of the 
spore 22 /a long and 8 /a broad with colourless granular contents. In 
another case I saw the saipu after 48 hours, but in neither case did 
development proceed any further.* 

Remarks ,—I have named this species provisionally Pucc, Oeranii 
silvatici^ Karsten, but it is quite possibly a new species. It does not agree 
with the characters of P. Oeranii, Gda. • 

c, Hemipucciiiia. 

6. PucciNU Roscok^, nov. sp. 

on Boscoea alpina, Boyle. 

In September the loaves of this plant are often found attacked with 
a P^Acc^n^a-bearing fungus. Small pustules with a tendency to coalesce 
are found on the under sur&ce of leaf blades, each surrounded by an 
area of paled tissue. Sometimes neighbouring areas coalesce, but as a 
rule each pustule remains distinct from its neighbour. Each pustule 
usually contains some uredopores also, which are oval, beset externally 
with a few spines, containing orange-yellow matter, and measuring 
28 X 18 jtA when moist (Fig. 1, PI. XII). The teleutospores measure 
when moistened 32 /a in total length each, all being nearly equal in size 
(16 in length). The upper cell is usually somewhat broader than the 
lower, measuring 17 /a against 15 /u, and is thickened at its free extremity. 
The spore is constructed at the septum (Fig. 1, FI, XII). These spores 
commence to germinate readily in water at once after ripening, but I have 
not observed the formation of sporidia. These are probably formed only 

* As this paper was passing through tho press, I observed the complete develop¬ 
ment of promycelia in tho normal way. Tho promycolia are short and bear sporidia 
measuring 12 x 6 fi. Beoondary sporidia are occasionally formed. 
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after the spores have rested for a time. I only observed the germination 
immediately after ripening when a promycelium was emitted from each 
cell, that from the upper emerging from the apex, the other from a point 
near the septum (Fig. 1, Pi. XII). The promycelium measures about 
6 /i in diameter. I never observed the uredospores germinate. 

7. PncciNiA PLOscuLosoRUM, (Alb. et Schw.) 

on Taraxacmn officinale^ Wig^. , 

The leaves of this plant are frequently seen from Spring to Autumn 
bearing dark brown pustules mostly on their upper surfaces. Generally 
only the youngest entire leaves are thus attacked. Little or no discolour'^ 
ation of the leaf tissue is at first occasioned. 

Each pustule contains numerous Tuccinia and a few uredospores*' 
These uredospores are chestnut-brown with resistent episporea beset 
with spines, and thus resemble Uromyces teleutospores rather than uredo- 
spores; but their germination reveals their true character (Fig. 3, PL 
XII), When wetted, they are round or oval, measuring 24in dia¬ 
meter, sometimes 28 X 22 or 20 fi (Fig. 2, PI. I). Bach uredospore has 
two germ pores. A few pale single-celled spores may also be found 
(Fig. 2, PI. XII) with vacuoles; but these are probably immature uredo¬ 
spores. 

The teleutospores are readily detached from their beds with only 
a fragment of stalk adhering. They are chestnut-brown, slightly con¬ 
stricted at the septum, rounded at both ends and thickened at neither 
(Fig. 2, PI. XII). They measure when wetted 36 /a in total length and 
22 fjL wide at the septum, which usually divides the spore ipto two equal 
parts. The opispore of both upper and lower cell of the spore is dis¬ 
tinctly tuberculated. I never succeeded in getting these spores to ger¬ 
minate. 

Bemarhs. —This is probably P. flosculosorum (Alb. et Schw.) or P. 
Taraxacif Plow, the characters of the uredo- and teleuto-spores agreeing 
in every respect. But while the European species is associated with 
secidial fructification, this is never found in Simla. Two varieties of 
the European species are described,* (a) Forma orepidta and (6) Forma 
Hieracii (Sohum.) The former (a) is associated with an mcidium, the 
latter (6) is not. . Magnus produced teleutospores of the latter (6) by 
sowing aecidiospores from Taraxacum on the leaves of Hieracium^ sp. 
As we have no form (h) in Simla and no ^cidium bn Taraxacum^ it 
would appear that form (b) with its associated ^cidium is an entirely 
difEerent fungus. 


* Winter, loc. oifc., p. 207. 
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8. PucoiNiA Galii, Pers. 
on Galium aparinef D. 0. 

This fungus may be found very largely distributed in autumn, 
commencing about October, Small circular dark brown pustules are 
formed on the under surfaces of the narrow leaves with often a paled 
yellowish area on the corresponding opposite or upper surface. Each 
leaf usually contained two, or three, or even moi’e such pustules I once 
counted 13 ptffetules on a single leaflet. , Those pustules contained 
Puccinia spores, with always a few uredosporea, but, although I looked 
carefully earlier in the season, I never found simple uredo pustules. 

The uredosporea are oval, measuring 23 x 20 /x when well moistened, 
with a brown tuberculated episporo. These spores germinate readily in 
water, throwing out a simple germ tube after the usual manner of urodo- 
spores (Fig. 5, PI XTI). One such germ tube measured O SK mm. in 
length and 5 to 6 ft in diameter. Into this tube the protoplasm of the 
spores wandered, collecting in the distal end. Bach spore appears to 
have two germ pores, but only one germ tube is omitted. A curious 
feature about those uredosporea is the comparatively long time they 
retain their vitality. In a cultivation of telcutospores with material 
collected in October, and get in water on the 26tli March following, all 
the uredospores present, of which there were several, germinated in 24 
hours, whilst the telcutospores still remained in statu quo. 

The teleutospores are brown bodies, not easily detached from their 
beds, and breaking off with a portion of stalk adhering. In each coll 
a distinct nuclear vesicle is seen. The spore is constricted in the 
middle at the^ septum, and the free end is considerably thickened. Tiio 
septum usually divides the spore into equal halves (Fig. 4, PI. XII). 
The whole length of the spore when well moistened is about 44 /x, 
and the breadth at the septum 14 /x. The greatest breadth of the 
upper cell is 21 /x, whilst that of the lower is 16 fx. The portion of stalk 
adherent to the detached spore is generally about 30 /x in length. The 
thickening of the free end of the spore is 7 to 13 ft. The above are 
average measurements, but the spores are not very uniform in size. 
These spores germinate freely in spring throwing out promycelia from 
the apex of the upper cell, or fi’om a point a little to one side of it, and 
from a point near the septum of the lower cell. The promycelia as 
usual divide into 4 cells each forming a sporidium at the extremity of 
a sterigma. The sporidia measure about 13 x 9 ft and germinate by 
throwing out a narrow germ tube 2 p in'diameter. 

Bemarkse —I have nailed this P. Galii and not P. ValanticBj Pers., 
as, on the whole, the' characters of the teleutospore agree better with 
31 



2iO ' A. Barclay— De$CT%pivi>e List of the Uredinoee [Ufo. 2, 

* 

those of the former. Moreover, the latter i^B, Leptopnccinia without 
uredospores. On the other hand, the uredospores of the foimer are 
somewhat largei^ than those I have described above, and the European 
species is associated with an autoecious which we never find in 

Simla. Another difference in the Simla species is that the spore beds 
are always isolated, small, and circular, whilst those of P. Galii have a 
tendency to coalesee into irregular masses. 

9. PucciNiA Acetos^, Schum. 
on Humev wcpaZcwsis, Spr. 

This fungus is very common in Simla and is chiefly remarkable 
for an apparent lichenoid symbiosis between the mycelium and the 
chlorophyll-containing cells of the host, such as is described by Dr, D. 
D. Cunningham, F. R. S., in Eavenelia.^ 

The areas of the leaf blade invaded by the mycelium remain bril¬ 
liantly green long after the rest of the l^af is yellow. Tho parasite 
is first met with in October, when tho leaves may be seen to bear dark . 
brown minute circular pustules, often with a distinctly circinate ar¬ 
rangement, both on tho upper and lower surfaces, often in extraordinari¬ 
ly largo numbers. At this time, if tho spores bo examined, they will be 
found to consist of round or oval single-celled bodies of a pale brown 
colour measuring from 24 /a in diameter to 2R x 21 /a. These spores are 
easily detached from their beds without any portion of the stalk adher¬ 
ing as a rule. They have a fairly stout opisporo beset with well marked 
warts, and are thickened very slightly at the free end (Fig. 13, PI. XII). 
The contents are sometimes finely granular throughout, but frequently 
several oil globules are found in the granular protoplasm. These are 
uredospores, and they germinate readily in water, throwing out very long 
simple germ tubes. I have found uredo pustules with a few teleuto- 
spores in them in March on green leaves, and the spores from them 
germinate very readily. I do not know whether those pustules had 
developed recently, or whether they had remained over from the previous 
autumn. My impression is that they were of quite recent formation. 
Later, the same pustules produce puccimay which are brown, rounded, and 
with little or no constriction at the septum (Fig. 13, PI. XII), These 
spores are very readily detached from their beds, breaking off with only 
a minute fragment of the stalk adhering. They have a characteristic 
knob-like thickening at tho free end. The total length of the moisten¬ 
ed spores varies from 40 to 32 /x, and the breadth at the septum from 18 to 

* On a new Genus of tho Family UstilaginecBy ‘Scientific Memoirs by Medical 
Officers of tho Army of India,* Part III, p. 31. 
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22 /A. The average length ie 35 /a, an^d the average brea<|th at tile *8ep- ' 
turn, which usually divides the spore into two oqt^l-parts, is 19*8 fu t 
have never observed the germination of these spores^ * . 

Bemarks ,—^These characters agree on the whole with those of P. 
AcetosoBf and I think there can'be no doubt that the E,upopeah and the 
Simla forms are identical. In the Simla species 1 have neyeu observed 
pustules on the petiole or stalk as in the European species. - 

A 

t 10. PucciNiA HELVETICA, Schrotor. 
on Bubia cordtfoha, Linn, 

In July, soon after the rains have commenced, this plant puts out 
new leaves, which are early attacked by a uredo-bearing fungus, diflei- 
ing from most similar fungi in the urodo-pustules being brown and 
being intimately associated with spormogonial production. On the 
upper surface of the leaf, a number of pale yellow circular*patchos are 
seen, irregularly scattered about, each measuring about 3 mm. in diam. 
(Fig. 5, Pi. XIII.) The ndmbor of pustules on each leaf varies from one 
to 120, and even more. Within the paled circular area, a circle of minute 
brown uredo pustules are produced, which sometimes remain separate, 
but which sometimes coalesce laterally, and within this brown circle, in 
the centre of tbo yellow patch, is a'group of spermogonia. Vi'owod 
from the lower surface (Fig. 4, PI. XIII) of the leaf, the yellow discolo¬ 
ration is less marked, but the circinate arrangement of uredo pustules is 
even better marked than above, and, in the centre, on the lower surface 
also, is a smaller group of speimogonia. The circles of brown uredo 
pustules on the upper and lower surfaces of the leaf are exactly opposite 
each other. 

Those brown pustules contain brown urodosporce, borne singly on 
stalks, with a few paraphyses among thorn. The spores, which are 
oval, are readily detached, coining off without any portion of stalk adher¬ 
ing, although the place of union with tbo stalk is genoiully clearly re¬ 
cognisable on the detached spore. The sfiores have a well defined 
epispore beset with sharp spines, and, when just wotted with water, 
measure on an average 26 8 x 21 2 /a. The stalks measure about 50 ft 
in length. These uredo pustules are found also on the petioles and 

stalks. 

In the autumn, when the persistent leaves are drying, they are 
covered with black teleutosporo beds, mostly exhibiting the same cir- 
ciuate arrangement above described, but many are also isolated as 
shown in (Fig. 6, PI XIII). These teletitosporo pustules are mostly on the 
upper surface of tho leaf, )3ut a great many are formed also on the under ♦ 
surface. The driod leaves remain attached to tho dry stalks throughout 
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the winter, and, indeed, do not fall off until the rains commence, when 
they fall, but by this time new young leaves have already been unfold¬ 
ed. It would thus appear that the teleutospores germinate at the com¬ 
mencement of the rains, infecting the new leaves, though a few experiments 
I made with a view to verifying this did not succeed.* If infection 
of the new leaves by the teleutospores on the old ones does actually take 
place, we have an autoecious Uredine in which the eecidial fructification 
has dropped out, for I am quite certain that no rooidium is produced by 
this fungus. It, however, repiains to be proved that the teleutospores 
give rise to the production of uredospores. In the meantime, the fungus 
must be classed with such forms as P. suaveolens, (Pers.), P. Oreoslini 
(Strauss), and P. Yinccet D. C., among the Hemipuccinia^ all of which 
produce spermogonia together with uredo- and teleuto-spores, without ^ 
any cecidium. 

The teleutospores are plump brown spores, constricted at the sep¬ 
tum, with well marked apical thickening, which is rounded usually, but 
which is sometimes conical either in the centre or laterally. The lower 
cell narrows towards the stalk, which is long and adherent. The surface 
of the epispore is smooth (Fig. 14, PI. XII). Each cell usually displays a 
clear nuclear vesicle. The freshly gathered spores, when moistened, 
measure from 49 to 54 fi in total length (upper cell from 25 to 30 p, and 
lower 24 jx) and 13 to 15 p at the septum. The apical thickening is 8 
to 9 /A in depth. 

Bemarks, —I have called this P. Jielvetica with some hesitation. In 

% 

the European species no mention is made of the existence of spermogo¬ 
nia, a prominent and invariable feature in the Simla species; but the 
measurements of the uredo and teleutospores correspond fairly well. 

11. PucciNiA Menthji, Pers. 
on Origanum vulgare, Linn. 

While writing this list, I found, in March, this host harbouring a 
P«cctttia-bearing fungus. Some plants were very extensively attacked, 
bearing dark brown pustules on the under surface of the blade. The 
pustules are small, round, and hemispherical, and do not tend to coalesce. 
Sometimes each leaf hears a very largo number of such isolated pustules, 
sometimes only one. The position of these pustules is indicated on tho 
upper surface of the leaf by dark spots surrounded by a zone of slight¬ 
ly paled tissue. The pustules contain both brown uredospores and 
teleutospores, the former tho more numerous (at this season at any 
rate). Both spores are very easily detached from the spore bed. 

* As this paper was passing throngh the press, I sacccodcd ia reproducing the 
nmdo stage with tho sporidia of teloatosporos gathered in the preceding autumn. 
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The uredospores are light brown, mostly round, some oval or pyri’ 
form, with a iuberculated or spiny epispore. They measure, when just 
moistened, about 25 ft in diameter. They germinate very readily in 
water, throwing out an ordinary germ tube, simple and unbranohed. 
When germinating, they are seen to possess 2 to 3 germ pores. 

The teleutospores fall ofE easily, with a short piece of stalk adher¬ 
ing. They are brown, rounded at both ends, little or not at all con¬ 
stricted at the septum, without apical thickening as a rule, and with a 
iuberculated or*spiny epispore. When just* wetted, they measure about 
28 fi in total length by 20 fi at the septum. The septum divides the 
spore into two equal halves. These spores also germinate readily at 
once. The promycelium is short, and usually produces 3 to 4 sporidia 
on very short sterigmata. The sporidia are oval, measuring 8*6 x 6‘5 ft 
to 10 X 8 ft. They germinate readily, throwing out a fine long germ 
tube (Figs. 15, 16, PI. XII). 

Bemarks ,—I have called this P. Menthm^ provisionally, as the uredo¬ 
spores and teleutospores agree in characters with those of that species. 
It must be observed, however, that the ceoidium is unknown here, and 
I have therefore placed the parasite under ifemipucctnia, and not under 
Auteupuccinia^ as is of cours.e done in Europe, where the cDcidium also 
occurs on the same host. • In this respect, both this Indian species and 
that on Taraxacum officinale (see above) aro interesting in being unac¬ 
companied by secidial fructification. Biological evidence may show, 
later, either that the species is distinct from the European, or that the 
SBcidial fructification on the same host in Europe is not genetically re¬ 
lated with the uredo- and teleuto-spores. 

d. Eupuccinia (heteroecious). 

12. PacciNiA PouLi^iM, Barclay. 

on Pollinia nuda, Trin. 

This is an exceedingly abundant species, and is related to the 
^cidium on Strohilanthea Dalhousianus, Clarke {JEcidimi Strohilan- 
thisy Barclay*). Uredopustules are situated mostly on the under surface 
of the leaf, and are not numerous : they are oval or shortly linear. The 
uredospores are pale brown, and the epispore is beset with tubercles. 
They measure on an average 21*6 x 20*2 fi. 

The teleutospore beds are usually very numerous on each attacked 
leaf, mostly in the lower surface; they are long, linear, and black. The 
spores germinate readily immediately &fter ripening, as well as after a 

• On the Life History of a now A/cidium on Slrobilanthes Dalhousianusy Clarks. 
* Scientific Memoirs by Medical Officers of the Army of India,' Fart XI, Calcutta, 1887. 
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winter rest. They are firmly adherent, and a portion of stalk remains 
on detached spores. The spores are rounded at both ends, but little 
constricted at the septum, and with the free end slightly thickened. 
The epispore is studded with fine tubercles. The spores measure 36 p in 
total length, and 16/* at the septum. The upper promycelium emerges 
from the apex of the spore, a little to one side, and the lower from a 
point near the septum. The sporidia measure from 10x6/* to 12 X 7/* 
(see also J. A. S. B., Vol, LVI, Pt. II, No. 3, 1887). 

t 

13. PucciNiA Cabicis, Sohum. 
on Carex setigeraf Don. 

This is a widely distributed species and stands in genetic relation¬ 
ship with JEcidium Urticm, Schum, var, Himalayensey Barclay,* 

Uredopustules are not very numerous, and are found on the upper 
surfaces of the leaves : they are inconspicuous, small, brown, and linear 
or oblong. The spores are elliptical or pyriform, and are beset with 
prominent tubercles. They are pale yellow, and measure on an average 
from 19*8 x l^'S /* lo 19‘2 X 12*8 /*. 

The teleutosporo pustules are minute, circular, and black, mostly 
on tho upper surfaces of the leaves. The spores are dark brown, firmly 
adherent, constricted at the septum, thickened at the free end, and 
usually narrowing towards the stalk. They germinate readily imme¬ 
diately after ripening as well as after a winter rest. They measure on 
an average 56 /* in total length and 15 /* at the septum^ The promy¬ 
celium of the upper cell emerges from the apex, and that of the lower, 
from a point near tho septum. Four sporidia are formed usually on 
each promycolium, measuring 12 x 8 /*. 

e, Epuccinia (antoecious.) 

14. PuCCINIA VlOLiE, Schum. 
on Viola serpens, Wall. 

15. Fxjccimk Fragariji, Barclay, 

on Fragaria vesca, Linn. 

For descriptions of these two Fuccinia, see J. A. S. B., Vol. LVI, 
Part II, 1887. 


16. PucciNiA PiMPTNELLJi, Strauss. 
on FimpineUa diversifolia, D. 0. 

I have described the characters of this fungus in the Journal of 


* * Scientific Memoirs by Modical Officers of the Army of India,’ Part II, 1887. 
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this Society above quoted. I theu noted that the teleutospores are 
formed in autumn, and that I had not observed their germination. 
Early this Spring (middle of February), however, I observed a few 
young seedlings with teleutospore pustules on the young green leaves 
of the same cbaraoters as those 1 found in autumn, and these germin¬ 
ated early in March in water. The promycelium of the upper cell 
emerges from the upper half of the upper cell, but not from its apex 
{see Fig. 12, PL XIII), whilst that from the lower cell emerges from a 
point nearer tlfe stalk than the septum, and. takes a course in a direction 
opposite to that of the upper promycelium. The sporidia are long nar¬ 
row bodies, about 26 ft to 18 ft in length and 8 in width, on short 
pointed sterigmata, and the promycelial tube opposite a sterigma is 
about 10 ft in diameter. The sporidia frequently germinate while still 
Attached to the promycelium. 

Early in March, I found similar young seedlings already attacked 
by an ^cidium, but, although I made several attempts to reproduce 
the cecidium with these freshly gathered and germinable teleutospores, 
I did not succeed. I am therefore forced to believe that the teleuto- 
spores are not genetically related with the fecitZtwm-bearing fungus On 
the same host. The matter requires further investigation. 

t* 

I 

LIST 11. 

17. PucciNiA Akunoinelljj, nov. sp. 
on Arundinella setosa, Trin., and A, Wallichiiy Nees. 

This fungus is not uncommon. The teloutbapore beds are oval or 
slightly linear on the under surface of the blade. Kie uredo pustules 
are peculiarly brilliant brick red, and are formed in July and August. 
The teleutospores are brown bodies slightly constricted at the septum, 
somewhat thickened at the free end, and breaking off usually with a 
long portion of stalk adhering (Pigs. 7, 8, PI. XIV). In each cell a nuclear 
vesicle is often present. The whole length of the spore when moisten¬ 
ed is about 46 fi, of which 24 ft belong to the upper cell, and 22 ft to the 
]ower. The breadth at the septum is about 20 ft. After a winter’s rest, 
these spores readily germinate in water, each cell throwing out a charac¬ 
teristic promycelium. That from the upper coll usually emerges first 
from the apex of the spore, while that from the lower cell issues 
from a point near the septum (Fig. 7, PL XIV). Each promycelium 
forms four sporidia on as many sterigmata, and the sporidia, which are 
oval or kidney-shaped, measure on an average 10 X 7 ft, varying from 
9x5fitollx7ft. The portions of stalk adhering to the spore 
measure 110 to 120 ft in length. 
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This fungns on A. Wallichii is not common. It forms linear black 
pustules on the lower surface of the leaf. 1 have not found uredospores 
on this host. The teleutospores are brown, rounded at both, ends, 
equally divided into two by the septum, not constricted at the septum 
and thickened at the freo end. Freshly gathered spores moistened, 
measure on an average 40 ft in total length and 18 ft at the septum. The 
thickening at the free end measures about 8 ft in depth. The free end is 
usually rounded, but sometimes more or less pointed. The spores break 
ofE from their beds with a long piece of stalk adhering (Fig. 11, PI. XIII). 

Remarks ,—I have grouped these two fungi^together, as the teleqto- 
spores resemble one another closely; but subsequent observation may 
prove them to be distinct. It is I believe a new species. 

18. PuCCINIA Andhopogt, Schw. 

on Andropogon tristisf, Neos. \ 

This is not a common fungus, and I have only found teleutospores. 
Pustules of these spores are formed on the lower surface of the leaf; 
they are linear or oval, tending to coalesce, and very numerous on each “ 
attacked leaf. The spores are firmly adherent, in long stalks, brown, 
rounded usually at both ends, and thickened at the free,ond. The spore 
is slightly constricted at the septum (Fig, 13, PI. XIV). Freshly gather¬ 
ed spores, when moistened, measure from 34 to 41 ya in total length ; the 
upper colL varies from 17 to 21 ft and the lower from 16—20 ft, The 
width at the septum is 16 to 22 fi, and the apical thickening about 8 ft in 
depth. 

Remarks .—Two species of Puccinia on species of Andropogon are 
described in America,* one referred to P. Phragmitis (Schum) and the 
other to P. Andropogi, Schw. If the Indian species is identical with 
either, it is more probably with the latter, and I have therefore named 
it accordingly for the present. 

19. Puccinia Anthistiri.®, nov. sp, 

on Anthiatiria anatherOf Neos.f ^ 

The leaves, haulms, and glumes of this grass are often attacked by 
a fungus, bearing large conspicuous beds of sooty black teleutospores^ 
sometimes so confluent, and so largely involving the surface area of the 
part attacked as to suggest the idea that it is one of the Ustilaginece, 
Small linear or oval beds are also met with, and indeed the largS beds 
are the result of the coalescence of these primarily small beds. The 

4 

• Bulletin of the Illinois State Laboratory of Natural History, vol, ii, art, iii, 
Farasitio Fungi of Illinois, pt. i, by T. J. Burrill, 1886. 

t 1 am not quite certain that this host baa been ogrpeotly determined: it may 
prove to be a speoiea of Bromvs, 


^4 
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ftporea are very firmly adherent^ aad, wlien scraped off^ become detached 
'vrith a loiig piece of stalk attached (Fig. 6, PI. XIY). The spores are 
^spindle-shaped, pale brown when seen by transmitted light, well oCBi- 
strioted at the septnm, and with a distinct apical thickening. Esioh o4U 
of the spore usually displays a clearly defined nuclear vesicle. The 
fresh spore, when moistened, measures on an average 45 6 /a ; the upper 
cell is usually a little longer than the lower, which contracts towards the 
stalk. The width at the septum is about 13/i, and the thickening at 
the free end is*6 to 7 /a. Towards the end» of March these spores ger¬ 
minate in the usual way. The sporidia. ai'e oval, and measure 8 X 6 /a. 
1 have not met with any nredospores on this grass. 

Eemarka .—This is probably a new species. ' 

20. PucciNiA Chbtsopogi, nov. sp. 
on Ghrysopngofi gryllu^, Linn 

This is a very abundantly distributed parasite, forming well raised 
plump, oval, or broadly linear dark brown pustules : they germinate very 
readily in spring in water. After 24 hours in. a water cultivation they 
were observed to have thrown out long promyoelia, into the distal ends 
of which the orange-yellow contents qf the spore had wandered. The 
eud of the promycelium divides into four cells, each. of which produces 
a Bporidium on unusually long sterigmata. The sporidium (i4 x 12 /a), 
which is oval, often germinates while still attached to the steriltma, for¬ 
ming a secondary sporidium. The germ tube of the primary and secondary 
sporidium is often slightly spiral (Fig. 10, PL XIV). The promycelium 
of the upper cell emerges from a point near the apex of tho cell, and 
that from the lower from a point near the septum (Fig. 9, PL XIV). The 
promycelia were often observed to acquire unusual forms, such for ex¬ 
ample as is represented fn the figure, where the promycelinm of the 
upper cell has divided into three cells, two of which have thrown out 
remarkably long and stout sterigmata, which, however, remained sterile. 
TKe cnltivation was in water. The spores are slightly constricted at the 
)i0ptam^ and the apex is little if at all thickened. On an average the 
moisi^od spore measures 43 (i in total length, and 24 fi at the septum. 
In each cell a well defined ^olear vesicle is usually seen. The de- 
^iaohed ajpore has usually a very small portion of the stalk adhering to 
it. The syp^es are firmly set in their beds. 

* The Wlentospores are preceded by nredospores, which are round op 
oval omiiga^d bodies." Young teloutospores arc often seen in fully 
developed ui^dopustules, Tho uredosiKnoB moasui’o, whoa moistened, 
/A in diameter tp^^3 x 26 /a, tho average being 28 7 x 26 5 /a, 

is pi;pbably a new speeios. 

32 
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21« PucciNiA tiOBOKATA^ Gorda. 

* 

A. on Braeh/ypodvum sylvaticwn, Beanv. 

This fangus is not yerj common, and is usually found in looalitiea 
where an ^cidiam on Eharmus dahv/ricm, Pall., ocours. I haye already 
expressed my beltef that it is related to this ceoidium,* although 1 haye 
not been able to prove it by experiment. The teleutospore beds form 
very minute bl&^h points on the upper surfaces of the blade, sometimes 
arranged linearly; but they never coalesce to form linear beds. The 
uredo pustules are much larger, orange-yellow, and also on the upper 
surface of the leaf. 

The uredospores are pale saffron-yellow bodies, with a finely punc¬ 
tated epispore, measuring when just moistened 20 to 24 fi in diameter 
(Fig. 3, PL XIII). They germinate in the usual way by throwing out a 
single germ tube. There are three or four germ pores, but only one germ 
tube is emitted (Fig. 5, PL XIV). 

The teleutospores are brown with the characteristic crown of 
generally regularly arranged processes (Fig. 3, PL XIII and Figs. 1,4, PL 
XIV). They are borne on short stalks, and each cell usually displays a 
well defined nuclear vesicle. The total length of the just moistened 
spores is 38 to 44 fi, the upper ,cell measuring from 18 to 22 ft, and 
the lower, 19 to 26 ft; the width at the septum is 10 to 11 ft. The spore 
narrows gradually towards the stalk, and is scarcely at all constricted 
at the septum. They do not germinate until after a winter's rest. In 
the spring they germinate freely ; the promycelinm from the upper 
cell emerging from a point immediately under the crown (Fig. 1, PL 
XIV), and that from the lower cell, from near the septum. Four sporidia 
are usually formed at the ends of short pointed sterigmata (Fig. 1, PL 
ZIV). The sporidia are oval bodies measuring on an average 11 x 6*8 ft, 
varying from 10 x 6 to 13 x 9 They germinate readily (Fig. 2, PL 

XIV). The promycelium at the base measures 6 to 7 ft, but opposite the 
sterigmata only 4 to 5 ft. 


B. on Ghrysopogon ccsruleuSt Nees. 

This is an uncommon parasite resembling the above in the teleuto- 
spores being coronated, but I am inclined to think it is a distinct species, 
because the spores themselves have a different form, and the oroWn of 
processes is usually very irregular, contrasting with the usually regular 
crown of the fungus above described. Other noteworthy differences 
are the following:—The teleutospore pustules are linear^ and on the 
lower Buiface of the leaf. Uredopustules are placed als6 on the under 


• J, A. S. B. vol. Iri, pt. ii, no. 8,1887. 
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gur&oe, and tilieae am ^r6dnoed tbroaghout the winter, Bi I found' 
theta late in autumn, and very early in February, whilst I have neve^ 
found ^the uredo pustules of the foregoing fungus after summer. ^ 

The uredospores are circular, oval or pyriform, and, when jnst moie- 
tened, vary from 17 ft in diameter to 26 x 21 ft. Their oontente are pale 
orange-yellow, but their coloured matter is characteristically confined to 
the centre of the spore,’" leaving a colourless periphery about 2 ft in depth; 
the epispore is smooth (Fig. 3, h, PI. XIY). 

The teleu^ospores are adherent, fallii^ off with a small portion of 
stalk attached. The crown processes, as already noted, are remarkably 
irregular, and the individual processes are often very long (Figs. 9, a, &, o, 
PJ. XllI and Fig. 3, a, c, PI. XIY). The freshly gathered spoms, when just 
moistened, have the following dimensions :—whole length 43 to 66 ft, 
the mean being 49 to 50 ft; the upper cell on an average 25 ft long, and 
the lower 24 ft; the breadth at the septum 8 to 12 or 14 ft. These 
spores, I found, germinated very freely in water so early as the 16th 
Feburary, when most other toloutospores were still incapable of doing 
so, and when the spores of the foregoing fungus only commenced to 
germinate, without proceeding to the formation of sporidia. The lower 
cell usually germinated first. Four sporidia are usually formed on eaoh 
promycelium; these are oval and measure about 9 x 7 ft. 


0. on Agrostia HooTcerianay Manw. 

A third form occurs on Agrostis^ooJceriana with characters more near¬ 
ly resembling form B. than form A. The teleutospores^are almost identi¬ 
cal in form and measure 44 to 50 ft in total length, and 8 to 10 at the 
septum (Fig. 12, PI. XIY). In the absence of biological data, however, 
it is impossible to say definitely whether all these forms belong to one 
spfoies, but until these are forthcoming they may conveniently be 
grouped together. I have not seen any uredo form on Agrostis. • 

22. PucciNiA Graminib, Pers. 

' on Festuca giganUa^ Vill. 

In certain localities this Tuccinia is very abundant. The teleuto- 
spore beds are very narrow and long, forming black lines on the upper 
surface of the blade. These pustules, when not very numerous on a single 
leaf, are generally found on the distal half, but otherwise the whole of 
the upper surface is unifoimly involved. 

SaJ^on-^ellow uredopustules, mostly on the lower surface, precede 
the^ formation of teleutospores. The uredospores are round or oval, and 
orange-yellow, with an epispore beset with spines. The orange-yellow 
contents are oftdn aggregated in the centre, leaving the periphery filled 



250 A. Barclay— De$cripiive List of the tJredineo (Ifd. 3, 

with granular unooloured matter. The fresh spores meaemte 6n eA 
average 30*6 x 27'6/a varying from 28 /a in diameter to 82 X 28 /a. 

The teleatospores are long, narrow, and characteristically square 
shaped (Fig. 10, PI, XIII), the free end being squarely thickened. The 
total length of the fresh spore, when moistened, varies between 34 and 
41 /A ; the upper cell measuring 16 to 20 /a in length, and the lower, 17 to 
21 /A. At the septum the breadth of the spore is 8 to 10 /a. 

Remarks .—I have named this P. graminis, as I find Plowright* 
mentions the same host as bearing this species, although the measure¬ 
ments of my teleutospores are smaller than those given by him. The 
Berberry e^cidium, as I have already noted, is very common in Simla. 

23. PucciNiA Cariois filicin^, nov. sp. 
on Carea filieinaj Nees. 

This is not a common fungus, and is usually very inconspicuous, 
bearing very minute circular teleutosporo beds (resembling in this re¬ 
spect the same beds of P. caricis on Carex setigera, which, though small, 
are yet considerably larger than those on Carex fiUcind). Only a few 
minute spore beds are usually formed on each leaf, and always on the 
lower surface. Spore bods are %lso occasionally formed on ^the sheath. 
I have not seen any uredo pustules on this plant. 

The teleutospores are borne on long stalks, and are firmly adherent. 
They are brown, much constricted at the septum, and thickened at the 
free ends (Fig. 1, PI. XIII). When freshly gathered and moistened, a re¬ 
presentative spore measured 44 /a in total length, of which 24 /a be¬ 
longed to the upper cell, and 20 /a to the lower. The breadth at the 
septum was 12 /a, and the apical thickening was 8 /a in depth. These 
spores germinate freely in spring in water, after a winter’s rest. The 
promycelium of the upper cell emerges from the apex, through a pore 
which is clearly visible before germination, and that of the lower; from 
a point near the septum. Each promycelium usually produces four 
sporidia in the usual way (Fig. 2, PL XIII). The sporidia are oval, some¬ 
what more pointed at the attached end than at the free end, and 
measure 9x6/a to 12 x6/a. These sporidia usually emit a "germ 
tube from the side, and not from either end. 

Jtemarks .—frequently placed these teleutospores on leaves of 
Vrticaparvijlora, Boxb., but the well known McidLiam Urticcef Schum, was 
never produced. It is. therefore certainly distinct from P. Caricia, 
Sohom. The characters of P. Umosoe, Magnus, and P. silvatica, Sohrdter, 
do not agree with those above described. 

The former is connected with an ^cidium on Lyaimaehiaj and wo 

* British Uredinex and UstUaginece, Flowright, Keegau, Paul, Trench & Co., 1889* 
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Bare no ooTresponding ^oidiui^ in Simla, and the latter, vrith an .^SSoi* 
diaxa on ZVirafeaoum, and we have similarly no corresponding ^otdin|tt. 
here. The only ^Sioidiam on any member of the Oompo^itcB that,I have 
met with is that tm Myriactis nepalenais^ Leas., and I have never fonnd it 
aotnally in Simla.* I must therefore regard this Puocinia as a new 
Species, at any rate for the present. 

DESCRIPTION OP THE PLATES. 

• Flats XII. 

% 

Pig. 1. Puccinia Roacoem, tiredospore and two teleatospores ; one with two pro* 
myoelia. 2. P. floaculoaorum, two nredospores and one teleutospore. 3. P. fi6$culc^ 
aorumt uredoapore germinating. 4. P. Oalii, teleutosporo. 6. P. GaHt, nredoapore 
germinating. 6. P. Roscb, teleutospore showing commenoing germination in upper 
cell, X 400. 7. F. Rosce, teleutospore showing promyoelinm of upper cell with two 
sporidia, x 400. S. P. Rosee, sporidium germinating, x 250. 9. P. UrticcBf telento- 
spores, witli^Jl>ranohed promycelinm from lower oell. 10. P. Oeranii silvatici, 

' natural appearance of attacked leaf, natural size. 11. P. Oeranii ailvaiidt showing 
hypertrophied node caused by mycelium, natural size. 12. P. Oeranii ailvatid, 
teleutospore, after lying 24 hours in water, x 400. 13. F. Aceioacet two nredo- 
Bpores and one teleutospore. 14. F. helveticaf teleutospore. 15. F. Menthca, 
germinating teleutospore with sporidia. 16. F. JHenthoif germinating sporidium. 

• ' Flats X1I4. 

Pig. 1. Pi^cctnta Caricia filidna, germinating teleutospore. 2. P. Caneis fiU 
oina, end of promyoelium showing sporidlal formation. 3. P coronata, from Brachy- 
podium silvatiGumt showing representative teleutospore and nredospore. 4. P, 
helvefica, lower surface of leaf in ufed<r stage. 5. P. Helvetica, upper surface of 
leaf in uredo stage. 6. P. Helvetica, upper surface of leaf in teleutospore stage. 7. 
P. Samifraga ciliata, natural appearance. 8,a. & 8,6. P. Saaifagoi ciliatce, teleutospore. 
9. P. coronata, from Chrysopogon cceruleua : a , showing an upper oell with pro¬ 
myoelium and sterigmata, from which tho sporidia have fallen: b,, germinating 
Bporidium : c., another teloutospore. 10. P. teleutospore. It. P. Arun- 

dinellcB on A. WaZlicHii, teleutospore. 12. P. PimpinellcB, germinating teleutospore 
with sprouting sporidia still attached. 

Plat® XIV. 

• Pig. 1. Puccinia coronata, from Brachypodium aylvaticum, teleutospore with pro- 
n^celium* 2. P. coronata, germinating sporidia. 8. F. coronata, from Chryaopogon 
coarulena ; a. and c., forms frequently met with on this host: h., two nredospores are 
' also shown. 4. P. coronata, typical teleutospore from BracHypodimn aylvaticxm* 
6. P. coronata, germinating nredospore {BracHypodiwin aylvaticum) 6. P. An~ 
thiatirioa, teleutospore. 7. P. Arimdinella, on A, aetoaa, germinating teleutospore. 
8. P. AmMidinelloa, typical teleutospore. 9. F. CHryaopogi, germinating telento- 
spore, with abnormally long sterile sterigmata from upper promyoelium ; h,, germina¬ 
ting sporidiun^. 10. P. CHryaopogi, germinating sporidium. 11, P. Circaa, 
teleutospore. 12. P coronata, from Agroatia booheriana, 13. Andropogi, telea- 
tospore. 14. F. PNtgarioe, teleutospore. 

N. B ,—Unless otherwise specified all figures are x 860. 

* J, A. S. vol. Ivi, pt. ii, no. 3, 1887, 
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XIll .—Definittons of three new flomoptera.~JBy M. L. Let&ibbbt. 
Comnvunicated ij/ E. T. Ateinson, B. A* 

[Eeoeived Feb. 28tb;—Bead April 8rd, 1889.] 

The following descriptions refer to the small homopterons fonhd in 
such abundance on the mango tree in the early part of the year and 
indeed up to the rains. Some account of these insects has been given in 
* Indian Museum Notes/ Voh I, No. 1; and their life-history is now being 
investigated. 


Idiocerus kiveospabstts. 

Flaveseens, fusco et alho-variegatus: veriice aubtilissime adeulato- 
8 ir{go 80 y m'edio infuscaiOf vertice utringue puneto minutissimo vHgro : fronte 
mhtilisaime aciculaio-etrigosa^ flava ; clypeo flavo, macula haeali nigra : 
pronoto Jiavo, fusco-irrorato: scutello hast utrinque macula triangularis 
medioque vitta angusta usque ad medium continuata, ihique punctis duolus 
minutisj nigris; summo apice alho : tegminihus nitidis, griseo^flavis, sub* 
pellucidis, venis fuscis, fascia suhhasali interrupta alba, maculaque parva 
irregulari ad apicem corii alba ; late^^ihus macuUs dudbus, una media, 
oblonga, altera apicali, nigris, spatio insigni albo~hyalino interruptis: 
corpore cum pedihus subtus fusco-variegato, unguiculis nigris, — Long, 4 
millim, S ,9 • I* notato, Fabr., dffinis: maculis lateralibus mgris et 
spatio laterali hyalino tegminum distinctua^ 

Hab. Saharanpur, Calcutta. 

Idiocerus atkiksoni. 

Ehngatus, flavescens: vertice medio infuscato, puneto basali, punc- 
toque laterali medio utrinque distinctissimo, nigris, ornato : fronte flava : 
clypeo Jlavo tinea media longitudinali parva nigra, strigisque lateralihuA . 
minutissimis fuscis : pronoto flavo, linea longitudinali angusta media fusca, 
punctisqus duabua anticis nigris : scutello basi utrinque macula triangulari 
nigra, medioque vitta angusta antice et postice dilatata, fusca, punctisque 
duobus fuscis: tegminibus suhpellucidis, venis fuscis, immaculatis: corpore 
subtus cum pedihus flavo, unguiculis fuscis, — Long, 5 millim, d* > 2 • 

Hab. Calcutta, Baliganj. 

t 

IdIOCERUS 0LTPEAL13, 

Minor, flavescens: vertice flavo, aut immaculato, aut punctis duobus 
lateralibus {uno utrinque) nigris ornato: fronte flava, aut immaculata, 






254 


J, Wood-Mason—JTeoJiifAie Celt from [jJTo. 2| 1889. j 


XIV .—Notice of a Neolithic Celt from Jaeipur in the Ohota Nagpur 
District.—By J, Wood-Mason, Superintendent of the Indian Museum^ 
and Professor of Comparative Anatomy in the Medical College of 
Bengal, Calcutta. 

(With Plate XV.) 

An interesting stone implement of Neolithic age has recently been 
found, in lat. 22*^ 58' N., long. 83° 41' E., about one mile to the east of 
Bagicha^ a village of the Tappa Kakea zomindary in the Jashpur State 
situated 30 miles W. N. W. of Jashpur and 31 miles B. S. E. of Bisram- 
pur, in the Ohota Nagpur District; it was obtained by the zemindar 
himself, who very kindly gave it up to Laid Hird Ldl, an assistant in the 
Geological Survey of India, by whom it has been presented to the Indian 
Museum. 

When received by mo it was still covered with the red clayey earth 
of the spot in which it had been found. 

It is a rather narrow double-edged celt with one face nearly level 
longitudinally and but slightly convex transversely, the other face 
longitudinally rather more strongly arched than the broader of the 
cutting' edges, and the two sides plane; and when viewed from either 
side somewhat resemble a strung bow in outline. 

It measures 163 mm. in extreme length, by 41*25 in breadth at the 
broader cutting edge, which is regularly arched, and 26’75 at the 
narrower cutting edge, which is irregularly arched, by 25*0 in- extreme 
thickness in the middle; so that it is just about four times as long as 
it is broad at the broader cutting edge, whence it gradually tapei s 
to its narrower cutting edge, which is equal in breadth to the extreme 
thickness of the stone. 

It is weathered to a pale clay-brown colour. 

The rock of which it is made appears to be a trap. 

The accompanying plate renders a more detailed description un-w 
necessary. 
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XV.—NoviciflB ludiccB. 1. Some additional Species of Pedicularis. 

By D. Peain. Qommunicated by Dr. G. King, P. E. S. 

. 

[Received Jan. 18th Read Feb. 6th, 1889.] 

The account of the genus Pedicularis, Linn., in the Flora of British 
India, vol. iv, pp. 306-317, was issued in Januaiy 1884 and since then 
Dr, King’s Himalayan collectors have contributed several new forms. 
The details of a critical examination of the Indian material of this 
genus preseiwed at Calcutta, and also of that at Saharanpur, kindly 
lent for study by Mr. Duthie, are about to appear in another place; 
meanwhile, diagnoses of the forms new to India, arranged according to 
the method of the Flora, may prove of interest. The numbers of the 
inner serial list are those of the Flora; the references opposite are to 
descriptions and figures published between 1884 and 1889. 

Series I. Cauline leaves whorled or opposite. 

* Upper lip beaked. 

1. (1). P. PECIINATA Wall. 

a. Vab. typica; leaves pinnatipartite segments pinnatifid, calyx 
toeth triangular acute. Wall., Cat. 420; Maxim., Mel Biol, xii, 810, 
t.2,f.25. 4 

Vab. palans; leaves pinnatisect segments pinnatipartite, calyx 
83 
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teeth ovate acuminate. P. pecHnata Wall. var. pyramidaia Hook. Plor. 
Brit. Ind. iv, 306 (syn, P. pyramidata exclus.). P. pyramidaia Herb. 
Ind. or. H /. & T. T. (nee Royle), 

The habit of this species and that of P. pyramidata vary equally; 
apparently intermediate forms prove on dissection to be either P. pecti- 
nata var. palans or P. pyramidata with much incised leaves. The geogra¬ 
phical limits are distinct in the outer Himalayan ranges and hardly over¬ 
lap in the inner. There is not at Saharanpur or at Calcutta an example 
of either variety of P. pecHnata from Kashmir or from Afghanistan, where 
P. pyramidata seems to be the representing form. The diagnosis is as 
follows :—P. pecHnata ;—beak of corolla gradually tapering to middle 
then slender, tube sacculate in front at staminal insertion hardly ex¬ 
ceeding calyx, lower half of galea erect, stamens inserted opposite top 
of ovary, filamants densely pilose at insertion as well as above: P* 
pyramidata; —beak of corolla slender from base, tube narrow straight 
half exceeding calyx, lower part of galea inclined forwards, stamens in¬ 
serted above middle of tube, filaments glabrous at insertion, slightly 
hairy above. 

2. [1]. P. PYRAMIDATA Royle. 

Stem tall stout 3-4-fariouBly*hairy, cauline leaves petioled whorled 
lanceolate pinnatisect or-partite, segments 2-pinnatifid, calyx teeth 
ovate acuminate entire, corolla tube half exceeding calyx, lip 3-fid 
obcordate substipitato central lobe small, beak long slender narrowed 
from base, stamens inserted above middle of tube glabrous at insertion 
sparingly hirsute above, P, pyramidata Royle, Benth. Scroph. Ind, 62; 
Lindley, Bot. Reg. n. s. xiv, PI. Misc , 155 ; Benth., DC. Prodr, x, 565 ; 
Maxim., Mol. Biol, xii, 810, t, 2, f. 27. 

Wesiern Himalaya : Lahul, (Hay ! Brandis !) ; Kashmir, (Royle ! 
Sedgwick!); Gilgit, (Biddulph ! Tanner! Giles!); Afghanistan, (Col¬ 
lett ! Aitchison!), 

Stems 30-80 cm., Spikes 10-30 cm., rootstock stout, leaves 3-4- - 
nately whorled, calyx 10 mm. glabrous or hirsute, corolla purple, tube 
13-16 mm. hood inflated rectangularly curved, beak 14 mm. apex entire, 
ovary ovoid, stigma exserted, capsule 9-11 mm. hardly exserted ovate 
acuminate, seeds 3*25 mm. pale deeply furrowed and reticulated, 

3. (3). P. TENUIROSTRIS Benth,; Maxim., Mel. Biol, xii, 811, t. 2, 
t 26. 

Add to description of F. B, I., iv, 307:—capsule ovate 10 mm. 
hardly exserted, seeds 3 mm. pale deeply furrowed and reticulated. 
Fruiting specimens (Duthie 1873 !) have now been obtained ; the type 
of this distribution preserved at Saharanpur still retains corollas. 
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4. (—). P. OtiVBRiANA Prain. 

Tall slender glabroaSi leaves 4*i}ately wborled petioled ovate aonte 

pinnatiaecti segments lanceolate pinnatifid, spike interrupted^ braote 
lanceolate pinnatifid serrate, calyx campanulate, corolla tube slightly ex¬ 
ceeding calyx, lip 3-lobed obGoi*date lateral lobes ovate twice as large as 
central orbicular, galea angularly curved dedexed beak long flexuous, 
stamens inserted in middle of tube tilaments glabrous. P. Oliveriana 
Praiu in Ann. Roy, Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya: Phari, (Dr. Kin^s collectors!). 

Roots not collected, portions of stem gathered 20-30 cm., calyx 
5-6 mm, 5-toothed teeth lanceolate acute serrate equal, corolla purple 
tube 7 mm. beak 10 mm., ovary ovate acuminate, stigma exserted; 
capsule not seen. 

Repeats habit and foliage of P. semiforia Maxim.; diagnosed by the 
narrow simple bracts, the unoleft calyx and the edontulous throat. 

5. (4). P. GRACILIS \yall.; Hook./. 

6. (5). P. PORRECTA Wall. 

7. (6). P. BREviFOLiA Don. 

8. (—). P. INSTAR Prain. 

Glabrescent stems short or tall slender, cauline leaves few paired or 
•whorled distant short ovate oblong or lanceolate pinnatifid pubescent 
segments crenate, spikes elongated .interrupted, bracts foliaceons, calyx 
campanulate, corolla tube half exceeding calyx, lip 3-partite lobes ob- 
ovate subequal, galea angularly bout beak narrow slightly docurved tip 
acute entire, stamens inserted above middle of .tube filaments glabrous. 

a. Var. typica; stems solitary tall simple strict, radical leaves 
evanescent petioled cauline 4-naiely whorled sessile ovate oblong, beak 
shorter than lip, capsule broadly ovate ^ exaerted, P. instar Prain; 
Maxim,, Mel. Biol, xii, 815, t. 2, f. 32. ^ 

Eastern Himalaya: Ong-la-thang and Pey-kiong-la, 13,000 feet, 
(Dr. King’s collectors!), 

p, Var. paradoxa; stems single or many from base simple or 
branched dwarf erect or ascending, radical loaves densely tufted 
cauline opposite or 3-nately (rarely 4-nately) whorled all linear lanceo¬ 
late petioled, beak as long as lip, capsule lanceolate acute ^ exserted. 

Eastern Himalaya : Niapokri and Bijan, 11-12,000 feet, (Dr. 
King’s collectors!). 

Stems of type 30-60 ora., of var. paradoxa 3-8 cm,, calyx 4-6 cm. 
5-tcK)thed not cleft upper tooth deltoid entire lateral ovate or lanceolate 
serrate corolla dark red tube 6-8 mm. beak of type 4 mm, of var. paradoxa 
6 mm., filaments inserted midway between top of ovary and mouth of 
tube, ovary ovate mucronate apex oblique, stigma exserted, capsule of 
type 8 mm. of yar. paradoxa 10-11 mm., seeds 1‘5 mm. pale distinctly 
reticulated. 
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Yar. iypica repeats habit, foliage, calyx $.nd capsule of P. demidata^ 
TAB. paradoxa those of P. polygahidies^ two species that differ as widely . 
in appearance as do the two varieties of P. instar. In these however a 
diagnosis may be effected by means of the stamens,—glabrous in P. 
polygahideSf hirsute in P. denudata ; in P. instar tab. typica the filaments 
are glabrous as they are in tab. paradoxa and the forms are not separa¬ 
ble as species. 

9. [6]. P. CONPERTIFLORA Prain. 

Stems dwarf or elongated usually branching from the base pubes¬ 
cent or villous, leaves oblong pinnatisect segments ovate incised serrate 
radical petioled densely tufted cauline opposite one or more paired sub- 
sessile, bracts laciniate segments 3-7 crested at tips, fiowers subcapitate 
or with lowest pair or whorl shortly removed, calyx campanulate, corolla 
tube twice long as calyx, lip 3-fid lateral lobes broadly ovate much 
wider than rounded central, galea angularly curved beak very long 
narrow slightly decurved apex obtuse entire slightly recurved, stamens 
inserted in middle of tube filaments glabrous. P. confertiflora Prain 
in Ann. Roy. Bot. Garden, Calcutta, iii ined. P. hrevifolia Herb. Ind. 
or. H. f. and T. T. (nec. Don). 

Eastern Himalaya : Sikkim, (Hooker !); Chumbi and Phari, (Dr. 
King’s collectors!). 

Roots slender stems 6-15 cm. erect simple or many from base cen¬ 
tral erect the others ascending or decumbent, calyx 6-7 mm. 5-toothed 
teeth long narrow lanceolate upper entire the rest with entire bases and 
serrate tips, corolla pink or white tube 11 mm. lateral lobes of lip nearly 
meeting behind galea, beak 10 mm., ovary ovate apex muoronate, stigma 
exserted, capsule 10 mm ovate lanceolate apex oblique | exserted, seeds 
1'25 mm. ovoid tawny distinctly reticulated. 

• Capsule and seeds resemble those of P. instar and P. hrevifolia. 
Differs from both as to calyx and bracts ; P. instar var. paradoxa is at 
once separable by its deeply 3-partito lower lip, P. hrevifolia by its 
emarginate apex of beak, 

10, (—). P. Heydei Prain. 

Stems villous ascending simple, leaves densely pubescent lanceolate 
acute pinnatifid segments acute serrate radical long petioled tufted 
cauline 3-paired lower shortly petioled upper sessile, bracts foliar 
sessile, flowers few subspicate pedicels almost equalling calyx, calyx ob¬ 
long villous, corolla tube ^ longer than calyx, lip small sinuately 8-lobed 
lobes semi-rotund equal margin eroso-crenulate, galea angularly curved 
beak long falcate apex acute entire, stamens inserted above middle of 
tube filaments glabrous* P. Heydei Prain in Ann. Roy. Bot. Garden, 
Calcuttai iii ined* 
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WasTaEK HliTAtiTA ; Lahul,' (Watt!); Pangi, (Heyde J)» 

Boots tufted fosifona fleshy, stems numerous slender, 'oalyx 8 
5»toothed teeth lanceolate subequal upper entire the rest serrate, corolla 
dark red tube 12*14 mux., beak 8 mm. twice as long as lip, ovary ovate 
acuminate, stigma exserted, capsule ovate 11 mm. | exserted straight 
acuminate. 

The villous habit of this species recalls P. hr&oifolia Don, with 
which some gatherings of it have been placed. The straight capsule, 
entire apex of beak, high staminal insertion, long corolla tube, and 
tufted fleshy roots indicate a closer alliance to P. porrecta than to 
P.hrevifolia; its lanceolate leaves, however, at once distinguish it, and 
the calyx is quite different from that of P. porrecta, while the very 
small scarcely lobed lip removes it equally from both. 

11. (7). P. FiiEXUOSA Hook. /,; Maxim., Mel, Biol, xii, 810, t. 2, 
f. 35. 

12. (—), P, CHUMBIC 4 Prain, 

Dwarf stems simple slender glabrous tufted, leaves ovate oblong ob¬ 
tuse pinnatisect segments ovate serrate-dentate long petioled radical 
densely oaespitose cauline opposite 1-paired or 0, bracts foliar shortly 
petioled, flowers few suboaprtate pedicels short, calyx campanulate shortly 
cleft, corolla tube thrice as long as calyx, lip 3-secfc lobes rotund sub¬ 
equal, galea angularly oui^ved throat. 2-sinuato beak long straight slender 
apex acute entire, stamens inserted below middle of tube filaments 
glabrous. P. chumhica Prain in Ann, Roy. Bot, Garden, Calcutta, iii ined. 

Eastern Himalaya: Chumbi, 11-12,000 feet, at Za-ne-gang and 
Put-lo, (Dr. King’s collectors !). 

Roots fibrous slender, stems 4-7 cm., calyx 5 mm. 5-toothed upper 
tooth entire subnlato the others lanceolate serrate, corolla pink or pur¬ 
ple tube 14-17 mm, beak 8 mm., anterior filaments inserted at midd]^ 
of tube posterior opposite top of ovary, stigma exserted, capsule 11 mm. 
^ exserted ovate lanceolate apex straight acute, seeds 1*25 mm. few 
ovate dark minutely reticulated. 

In habit resembles P. confertijlora but with a much longer tube and 
with altogether different capsule and seeds that ally it to P» flexuoaa^ 

13. (—). P. tenoioaulis Prain. 

Stems slender decumbent or ascending, leaves long petioled 2-pia- 
natiseot ultimate segments pinnatipartite radical caespitose cauline 1-2- 
paired opposite, bracts foliar, flowers axillary opposite distinctly pedicel- 
led lower remote upper subcapitate, calyx campanulate slightly cleft, 
corolla tube slightly exceeding calyx, lip 3-fid lobes rotund lateral f ex¬ 
ceeding central, galea angularly curved beak straight apex acute entire, 
atamens inserted in middle of tnbe anterior filaments hirsute. P, 
caulis Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 
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Eastern Hiualata : Chnxnbi, 11,000 feet, at Pan-ka-be-seo-mo and 
Tan-ka-la, (Dr. King’s collectors!); E. Nepal, at Pey-kiong-la, (Mr. 
Pantling’s collectors!). 

Stems short 8-12 cm. or elongate 20-25 cm. branching from base, 
calyx 6 mm. 5-toothed teeth entire upper lanceolate acute the others 
ovate obtuse, corolla pink tube 8 mm., beak 10 mm., ovary ovate lanceo¬ 
late, stigma exserted, capsule 12 mm. narrowly lanceolate | ezserted, 
seeds 2 mm. acutely ovate minutely reticulated. 

Like a slender glabrous'^form of P.flexuosa from which, however, it 
is easily distinguished by the nonserrate calyx teeth, the entire apex of 
beak, and the much shorter corolla tube. 

14. (— ). P. Gammieana Prain. 

Stems sparingly branched from base villo-pubescent, canline leaves 
2-3 pairs small shortly petioled ovate oblong obtuse 2-pinnate, bracts 
sessile pinnatipartite, flowers few subcapitate, calyx campanulate 
shortly pedicelled, corolla tube more than twice as long as calyx, lip 3- 
lobed lobes depressed rounded lateral twice as largo as central, galea 
arcuate beak straight short deeply emarginate, stamens inserted in mid¬ 
dle of tube anterior filaments bearded above. P. Gammieana Prain 
in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya: Lang-mang-nang-zo, 10,000 feet, (Pantling!). 

Stems in the solitary Calcutta gathering 6-8 cm,, roots simple 
fibrous slender, radical leaves 0 cauline very small 5-8 mm. by 2-4 mm., 
calyx 7 mm, deeply 5-toothed upper tooth lanceolate entire smaller than 
the others with narrow entire bases and expanded elliptic acutely serrate 
tips, corolla purple tube 16 mm., beak 4 mm., ovary ovoid apex acute, 
stigma exserted. 

The corolla differs from that of P. hinaria Maxim, only in having the 
lower lip eciliate and the central lobe of lip less depressed but the habit 
of this Himalayan plant is quite unlike that of Maximowioz’ Sgetschuan 
plant. 

15. (—). P. BCHIZOERHTNCHA Prain. 

Dwarf stems tufted slightly pubescent, leaves long petioled oblong 
lanceolate acute pinnatipartite segments lanceolate serrate-dentate 
radical densely caespitose cauline opposite 1-paired or 0, bracts foliar 
petioled, flowers few subcapitate pedicels short, calyx tubular slightly 
cleft nerves pubescent, corolla tube slightly exceeding calyx, lip 3-partito 
margin ciliate lobes subobovate lateral slightly larger than central, galea 
arcuate subinflated beak short straight apex truncate bifid segments 
laoiuiate, stamens inserted above middle of tube anterior filaments dense¬ 
ly hirsute. P. sohizorrhyncha Prain in Ann. Roy, Bot, Garden, Cal¬ 
cutta, iii ined. 

Eastern Himalaya : Ohumhi, (Dr. King’s collectors !); Sikkim, 
(Jaffrey !) ; E. Nepal, (Mr. Pantling’s collectors!). 
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StetQB simple slender 4-6 om, erect, roots fibrous tufted rootstock 
crowned with narrow scales, calyx 9 mmi 5-tootlied teeth triangular 
snbeqnal margins serrulate, corolla purple tube 10-12 mm., beak 4 mxn, 
lateral segments each 3-fid, ovary ovoid, stigma ezaerted, capsule 10 mm. 
ovate apiculate slightly ezserted, seeds ovoid trigonous grey distinctly 
reticulated. 

16. (9). P. INTEGRIFOLU Hook.; Maxim., Mel. Biol xii, t. 2, f. 
23. 

* • Upper lip shortly or not leaked* 

17. (—). P. ALA 80 HANICA Maxim. 

Stems stout branching from the base villous ascending, leaves 2-4- 
nately whorled petioled pinnatifid segments lanceolate decurrent serrate, 
lower bracts foliar upper with bases entire membranous tips foliaceous 
pinnatilobed or serrate, flowers sessile in interrupted spikes, calyx mem¬ 
branous inflated ovoid, corolla tube hardly as long as calyx, lip 3-fid 
lobes rotund lateral thrice wide as central, galea inflated angularly 
curved beak conical apex truncate entire, stamens inserted opposite top 
of ovary anterior filaments bearded. 

Vab^ typica; whorls 4-leaved, calyx nerves and margin villous teeth 
serrate except upper, beak as long as .galea. P. alaschanica 
Mel, Biol, X,, 91 and xii, 860, t, 5, f. 86, a. 

Eastern Himalaya; Chumbi and Pbari, (Dr. King’s collector!). 

Yxn^'tihetica; stems'short, leaves opposite, calyx densely pubescent 
teeth entire, beak distinctly shorter than galea. P. alaschanica yar. 
tibetica Maxim., Mel. Biol, xii, 860. t. 6, f. 86, h* 

Eastern Himalaya; Pbari, (Dr. King’s collectorI). 

Stems of type 15-20 cm., of var. tibetica 5-8 cm., calyx 12 mm. 6- 
toothed teeth triangular subequal, corolla yellow tube 11 mm., beak in 
type 2-2*25 mm. in var. tibetica 1-1*5 mm., ovary ovoid, stigma exserted, 
capsule oveid 11 mm. not exserted, seeds large 3 mm. pale deeply fur¬ 
rowed and reticulated, 

Distbib. S. Mongolia; W. China. 

18. (9). P. globipera Hook. /.; Maxim., Mel. Biol, xii, 869, t, '5, 
f. 95. 

19. (10). P. Cheilanthipolia Schrenk; Maxim., Mel. Biol, xii, 
869. 

20. (11)* P- Boylei Maxim., Mel. Biol, xi, 288 and xii, 891, t. 4, 
f. 122. P. verticillata Benth., DO. Prodr, x, 563 (pro parte neo Linn,); 
Hook,/., Flor, Brit. Ind. iv, 309. P. amcena Adam, var. -—; Maxim. 
Mel. Biol. X, 97. 

This Himalayan species repeats the habit and foliage of P. verticiU 
lata Linn., which is, however, distinct. The diagnosis is as follows 
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P. Boylei; bracts pinnatiseot or -partite, caljx deeply toothed hardly 
cleft upper tooth entire the others serrate, corolla tuba brat in the mid¬ 
dle obtusely, filaments inserted near middle of tube all glabrous anthers 
ovate acute, capsule ovate acuminate ^ exi^rted, seeds 1*'25 mm* pale 
distinctly reticulated; P. verticillata; bracts ovate subentire, cal^x hard¬ 
ly toothed cleft to the middle margin entire, corolla tube abruptly bent 
at junction of middle and lower third filaments inserted opposite top of 
ovary anterior pair hirsute anthers broadly elliptic muticous, capsule 
lanceolate acute more than ^ exserted, seeds 2 mm. nigrescent minutely 
reticulated. 

Eeiohenbaoh /, (Icon, FI, Oerm., t, 1762, /. 1-14) unfortunately 
omits the always present hairs from the anterior stamens of P, verti^ 
cillata, Lange (Bot. Tidskr, Kjoh, iv, t. 2, /. 3) figures the seeds of P. 
verticillata, which differ markedly from those of P. Boylei, very exactly. 

21. (—). P. OPHIOCEPHALA Maxim. 

Stems sparsely hirsute erect or ascending simple few leaved, leaves 
pinnatipartite lanceolate segments oblong subacute incised serrate radical 
long petioled caespitose cauline short petioled 2-4-nately whorled, calyx 
campanulate hardly cleft, corolla tube obtusely bent in middle expanded 
upwards longer than calyx, lip 3-lobed lobes obcordate emarginate 
lateral | exceeding central, galea slightly curved apex subacuminate, 
stamens inserted below middle of tube filaments glabrous. P. ophio~ 
eephala Maxim., Mel. Biol, xii, t. 5, f. 94. 

North-West Him At at a : Kamaon, 13-17,000 feet, Balam Valley, 
Bidang and Lebang, (Duthie 0 5 W". Nopal, Nampa Gadh, (Reid !), 

Rootstock slender or stout crowned with scales, stems 6-16 cm., 
whorls 3-5-flow0red usually approximate, calyx 9 mm. 5-toothed nerves 
pubescent upper tooth lanceolate or deltoid entire the others subequal 
seiTate, corolla red tube 12 mm., staminal insertion a little above top of 
ovary, ovary ovoid disc anteriorly thickened, stigma exserted.. 

22. (12). P. DENUDATA Hook./.; Maxim., Mol. Biol. xii, 867. 

'23. (35). P. POiiTGALOiDBS Hook./.; Maxim., Mel, Biol, xii, 881, 

t. 6, f. 113. 

This species, which has opposite leaves and repeats the habit and 
foliage of P. instar VAR. paradoxa, bears the same relationship to P. 
denudata which that variety bears to P. instar vab, typica, except that 
the stamens of P. polygaloides are all glabrous those of P. denudata all 
hirsute. 

24 (—). P. GiBBBRA Praia. 

Dwarf branched from the base stems prostrate 2-fariously hairy^ 
leaves few radical evanescent cauline opposite distant ovajbe pinuaii- 
partite segments pinnatifid petioles very long, bracts foliar, flowers 
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raoemoae distinotly pedioelled, calyx oampannlate slightly cleft, corolla 
tube ^ longer ^han calyx bent forward and expanded at top, lip S-^lobed 
lobea roanded emarginate e<^nal, galea straight erect apex acaminatCi 
stamens inserted in middle of tube anterior filaments hirsute. P. gibbera 
Prain in Ann, Roy. Bot, Garden, Calcutta, iii ined. 

Eastern Himalaya : East N’epal, 13-14,000 feet, at Tha-moo-tsa, 
Esan*-an-gi, Pey-kiong-la and Bijan, (Dr. King’s oollootors !). 

Annual, roots slender, stoma 2-15 cm. simple'* or once branched, 
racemes few flowered pedicels as long as cal^x, calyx 4*5 mm. 6-toothed 
with crisp white hairs on nerves upper tooth minute the rest lanceolate 
with obtuse serrate apices, corolla rose-pink or white tube 6 ram. ex¬ 
panded at top, galea twice as wido as tube, ovary lanceolate, stigma sub- 
included, capsule lanceolate acute 9 mm. ^ exserted, seeds few (4-6) 
3 mm relatively very large black hardly pitted. 

Closely related to P. pygmaea Maxim. This, however, (Cifers as to 
bracts, in the corolla tube boi^ig bent at the top and not iu the middle, 
in the galea being erostrate, and in the autei’ior filaments being hirsute. 
The lanceolate capsule, the very large hardly pitted dark seeds, and 
the leaves seem to indicate considerable affinity with P. Jlextwsa and its 
allies. , 

25. (13). P. MOLLIS Wall.; Maxim., Mel. Biol, xii, t. 4, f. 126. 

26. (—), P. FRAQiLis Prain. 

Stems simple elongated sparingly hairy, leaves 3-patoly whorlod sub- 
sessile membranous elliptic acuto'pmnatipartite segments lanceolate 
mucronate serrate, flowers axillary pedicels very short, calyx wide carn- 
panulate, corolla externally puboiulous tube straight cyliiidric twice as 
long as calyx, lip sub-quadrate 2-pIicate above anteriorly 3-Iobed 
lateral lobes narrowly ovate acute half as wide as central obovate cucul- 
late projecting, galea slightly dilated straight with very short wide 
truncate beak, stamens inserted near base of tubo anterior filaments 
hirsute near apex, P. fragilis Prain; Maxim , Mol. Biol, xii, t. 5, f. 83. 
Pedicularisy sp. C. B. Clarke, Jour. Linn. Soo. xxv, 51. 

Assam : Khasia Hills, 6-6000 feet, (Mann! ); Barel Mts, 6-8000 
feet, (Prain!). N. Manipur, 6500 feet, (Clarke, n. 42044). 

Stems 15-30 cm. lower third decumbent nodes aphyllous bulbifer- 
Otts above rooting below upper two thirds erect leafy, roots slender 
disc-bearing, flowers in axils of 3-7 topmost whorls, calyx 5 mm. not 
cleft teeth 5 narrowly linear lanceolate equal upper entire the others 
sabserrate, corolla green tube 9 mm., lip marginally ciliate, beak 1'5 
mm., ovary ovate acuminate, stigma included, capsule 5 mm. subglo- 
bose acuminate not exserted; seeds small I mm. spherical ^mle with dark 
lateral raphe distinctly reticulated. 

34 
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A very distinct species semi-saprophytio in humid shady forests of 
the Assam I'aage, in which parasitism was carefully looked for but 
could not be detected. Attachment of roots to decaying vegetable 
matter was made out in the held in the specimens obtained in tiie Bardl 
lange. 

27, (—). P, Kingii Prain. 

Stems elongate very slender flezuose branching sparingly hairy, 
leaves opposite long petioled ovate pinnatisect segments subalternate 
2-pinnatifid, flowers pedicelled racemose axillary, calyx oampanulate 
deeply cleft, corolla stmight tube wide oylindrio twice as long as calyx, 
lip subquadrafce 2-plicate above 3-lobed in front lateral lobes ovate 
acute half as wide as central rounded concave, galea slightly bent 
forward rounded in front apex cuoullate, stamens inserted near base 
of tube anterior filaments distinctly bearded above. P. Kingii Prain; 
Maxim., Mel. Biol, xii, 895, t. 4, f, 127, 

Eastebn Himalaya ; Sikkim, afGang-tuk, (Dr. King’s collectors !). 

Bhizome slender crowned with few stoloniferous scales, stolons 
veiy slender 5-15 cm. with scales at tips, leaf segments nearer stem 
distinctly petioluled, flowers in leaf axils towards points of stem and 
branches, calyx 4 mm. membranous cleft to base anteriorly teeth 5 
small entire deltoid upper very minute, corolla tube 8*5 mm., anther 
lobes acutely tailed tips exserted, ovary ovate disc slightly thickened 
anteriorly, stigma subexserted ; capsule not seen. 

A very distinct and remat kablo species. 

28. (14). P. PYCNANTHA Boiss.; Hook./., Flor. Brit. Ind. iv, 310 
(syn, P. Alberti exclus.). 

Var. typica; bracts subentire, lip distinctly shorter than galea 
lobes rounded, stamens inserted just below middle of tube. P, pycnantha 
Boiss., Diagn., ser. i, xii, 45 and Flor. orient, iv, 484; Maxim., Mel. 
Biol, xi, 291 and xii, 895, t. 4, f. 127. P, Olgae Regel, Acta Hort. 
Petrop. vi, 348 and Plant. Fedseb., 61. Pedicularisj sp. Aitchison, 
Trans. Linn. Soc. n. s. iii, 9. 

Western Himalaya: Gilgit, 9-10,000 feet, (Giles!); Afghanistan, 
Kuram valley, (Aitchison !). Distrib. : Northern Persia, Western Tur¬ 
kestan. 

Var. Semenowi; bracts serrate, lip nearly equalling galea lobes 
shortly emarginate, stamens inserted opposite top of ovary. P. jSeme- 
nowi Regel, Bull. Soc. Imp. Moso. xii, 108 and Plant. Semenow,, n. 810; 
Maxim., Mel. Biol, xi, 294 and xii, 894, t. 4, f. 129. P. orthantha 
Griseb. var. —; Maxim., Mel. Biol, x, 129. 

Western Himalaya : Rantak-chu, (Falconer I) ; Kunawar, (Boyle I); 
Astor, 13,000 feet, (Tanner !) ; Lahul, (Hay I Stoliozka ! Watt!); Pangi, 
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11^16,500 feet, and Upper Safclej, 17000 feet, (Heyde I); Hazara, 
(Stewart); Gilgit, (Giles!). Distrib. : Eastern Turkestan, Altynand 
ijatad Mts. 

P* Alberti has alternate, not opposite, leaves; its stamens too are all 
glabrous while the anterior pair in this species have hirsute filaments s 
though the (eaves of P. Alberti much resemble those of P, pycnantha its 
centrifugal inflorescence allies it more closely to P. Oederi which also 
has alternate leaves. 

29. (—).* P. LTEATA Prain. * 

Dwarf, simple or many beaded, pubescent, leaves opposite subcordate 
ovate obtuse widely crenate denticulate petioled, bracts foliar, flowers 
Bubracemose shortly pedicelled, calyx tubular hirsute pubescent, corolla 
tube straight ^ exceeding calyx, lip 3-lobed 2-plicate above lobes rotund 
eroso-crenulate subequai central emarginate, galea curved apex angu¬ 
larly cucnllate prolonged shortly downwards then bifid with segments 
laciniate, stamens inserted^pear base of tube filaments glabrous. P. 
lyrata Prain; Maxim., Mel. Biol, xii, 890, t, 4, f. 136. 

Eastern Hymalaya : Phari and Ting, (Dr. King's collector I). 

Stems 3-6 cm., root slender branching, petioles of radical leaves 
as long as blade of cauline short, bracts sessile, calyx 8 mm. deeply 
6-toothed hardly cleft upper tooth subulate the others with short narrow 
entire base and elliptic serrate-dentate lamina, corolla white tube 12 
mm. slightly widened above glandular cihate within, galea teeth 3-fid 
lowest segment subulate longer tlian the other two triangular, ovary 
lanceolate disc thickened in front, stigma included, capsule 14 mm. 
oblong-lanceolate acute nearly half exsertod, seeds small I'6 mm. ovoid 
rufous distinctly reticulated. 

P. lutescens Franchet, to which this species is most nearly allied, 
differs by its shorter corolla tube, its 5-fid galea teeth, and its disc 
prolonged anteriorly into a spur, 

30. (—). P. COMPTONI^OLIA Franchet. 

Stems tall erect puberulous terete strict simple or sparingly branched 
above, leaves coriaceous shortly petioled 4-nately whorled linear oblong 
acuminate pinnatifid segments rounded margins cartilaginous minutely 
toothed, flowers short pedicelled numerous in interrupted spikes, bracts 
foliar mucronate-serrate longer than campanulate membranous calyx, 
corolla tube bent obtusely below middle expanded above three times as 
long as calyx, lip stipitate broadly ovate 2-plicato above shortly 3-fid 
lobes crenulate central rounded prominent smaller than ovate lateral, 
galea erect straight shortly beaked apex obliquely truncate with lateral 
subulate teeth below, stameus inserted opposite top of ovary filaments 
all pilose at insertion anterior pair hirsute above. P. comptonimfolia 
Franchet; Maxim., Mel. Biol, xii, 871 t. 5, f. 96. 
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Burma ; Shan HiUs, Fort Stedman, 6000 feet^ (Collett !}< Distbib. : 
Yunnan, 

Stems 80-100 cm. thicker than crowqnill, roots not seen/spikes 
8-12 cm., calyx not cleft 6 mm. irregularly S-toothed glabrous teeth 
deltoid unequal entire margins villous, corolla dark red tube 14-16 
mm. obtusely bent at top of calyx internally glandularly hairy, ovary 
ovate, stigma exserted, capsule 7’5 mm. ovate acuminate slightly 
exserted, seeds 2*5 mm. testa rufous distinctly reticulated. 

31. (—). P. BEX Clarke. 

Stems tall erect glabrous simple or sparingly fastigiately branching 
above strict 4-angled or slightly 4-wiiiged, radical leaves evanescent 
cauline petioled 4-natelj -whorled whorls alternate lower petioles dilated 
at base upper winged connate in a campanulate perfoliate sheath 
laminae elliptic pinnatisect rhachis winged segments lanceolate acute 
pinnatifid, bracts foliar connate at bases in membranous tubes longer 
than calyx, flowers laxly interruptedly spiked, calyx subaessile thinly 
membranous deeply cleft and bifid, corolla tube straight 2-3 times as 
long as calyx, lip stipitate strongly 2-plicate 3-lobed lateral lobes sub¬ 
rotund half the size of central cucullate projecting elliptic broader than 
long, galea curved hardly beaked bidentate below apex, stamens inserted 
opposite top of ovary filaments rufous-villous above. P. reaj Clarke; 
Maxim., Mel. Biol, xii. 875, t. 5, f. 103. 

Assam: Khasia Hills, (Mann! Clarke). Burma: (Brandis I), 
Distrib : Yunnan ; Kwei-tschou. 

Stoms 40-120 cm. roots fusiform, spikes 8-30 cm. in 4-flowered 
whorls 20-30 mm. apart, bract sheaths 10-12 mm, deep, calyx 10 mm. 
cleft to base below and above segments deltoid entire or minutely 

2 or 3-tootbod at apex, corolla yellow tube 24-30 mm. 2-plicate like lip 
glandularly ciliate within, galea teeth long subulate, ovary ovate disc 
prolonged anteriorly as an erect conical spur equalling ovary, stigma 
included, capsule rhomboid hardly exserted from bract sheath, seeds 

3 mm. elliptic black minutely reticulated. 

Most nearly allied to P. superha Franchet, where also the flowers 
are sheathed by connivent bracts, but which has a very difEerent calyx 
and corolla. 

32. (—). P, COLLATA Prain. 

Dwarf stems slender 2-fariously hairy single ot tufted, leaves long- 
petioled radical caespitose cauline 1-pair opposite or 0 oblong acute 
pinnatipartite segments ovate ^ pinnatifid serrate, bracts foliar 2-pair8 
opposite, flowers 3 or 4, pedicelled, calyx oblong glabrous, corolla tube 
wide cylindrio straight almost twice as long as calyx, lip'S-lobed 2- 
plioate lobes largo rounded nearly equal, galea straight erect aoqmioate 
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2-doiitfttd l!)6l<Jw ftpex, atftmaiiB insorted noftr bftso of tnbo Aoitorior 
filaments -bearded above. P. collata Prain in Ann. Roy. Bot. QfU^en, 
Calcutta, iii ined. 

Eastern Himalaya 1 Chumbi, at Cho-la, (Dr. King's collector !) ] 
Eastern Nepal, at Pey-kiong-la and Ny-e-gu, 11-13000 feet, (Mr, Pant- 
ling’s collectors!). 

Stems 1-4 cm., rootstock slender crowned with scales roots tufted 
fibrous, flowers opposite in both pairs of bracts, or in lower pair only 
with single terminal flower, calyx 10 mm, * 6-toothed upper tooth entire 
Subulate the others ovate obtuse serrate with short narrow entire bases, 
corolla pink tube 18 mm. dilated above externally lineate-pilose withiu * 
glandularly hairy, ovary ovate lanceolate disc anteriorly thickened, 
stigma exserted; capsule not seen. 

A very distinct dwarf species with large handsome flowers. The 
habit repeats that of dwarf forms of P. Boylei. 

Series II! Cauline leaves alternate. 

* Upper lip leaked. 

33. (15). P. TRiCHOGLOSSA Hook.; Maxim., Mel. Biol, xli,, 842, 

t. 3, f. 63. 

34. (105). P. Clarkei Hook. /.; Maxim., Meh Biol, xii, 840, t. 3, 

f. 60. 

36. (17). P. LACHNOGLOSSA Hook./.; Maxim., Mel. Biol, xii., 837, 

t. 3, f. 55. 

36. (18). P. ExCBLSA Hook. f. ; Maxim., Mel. Biol, xii., 828, t. 3, 

f. 44. 

37. (19). P. MACBANTHA Klotzsch. 

VAR. typica; leaves pinnatipartite, flowers rosy red, beak conical 
gradually narrowing, central lobe of lip as long as lateral lobes. P. 
macrantha Klotzsch In Reis. Pr. Wald., Bot., 108, t. 69; Hook. 
Flop# Brit. Ind., iv, 311. 

Western Himalaya : Garhwal, (Strachey and Winterbottom,); 
Kamaon, (Duthie, n. 3216 !) ; Kunawar, (Hoffmeister !). 

VAR. lutescens; leaves pinnatisect, corolla tube and lip yellow galea 
and beak dark purple, galea slightly crested beak slender narrow from 
the base, central lobe of lip shorter than lateral, P. ochroleuea Duthie; 
Maxim., Mel. Biol, xii., 790, t. 1, f. 5, (not of Schlosser). 

Western Himalaya: Kamaon, 14-15000 feet, in Nipschang Val¬ 
ley ; West Nepal, at Nampa Qudh, (Duthie nn. 3219 ! 5848 !). 

38. (—). P. Garckeana Prain. 

Slender hirsute stems erect leafy, leaves petioled linear lanceolate 
pinnatifld segmeuts mucronate dentate, flowers numerous axillary race- 
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mose long padicelled, oaljrr cylindno hirsute distinctly cleft, corolla 
tube twice exceeding calyx, lip deeply trifid lateral lobes ovate central 
cuneate trancate projecting, galea falcate not inflated beak slender 
ciroinnate apex bifid, stamens inserted below apex of tube filaments 
hirsute anterior densely posterior sparingly. P. Qarckeana Praia; Maxim., 
Mel. Biol, xii, 788. 

Eastern Himalata : Ohnmbi, Phari, and Jongri, (Dr. Eang’a collec¬ 
tors !). 

Stems 5-15 cm. rootstock stout cylindric horizontal branching, pedi¬ 
cels longer than calyx lower pedicels elongating in fruit slender rigid 
erect 2-3 times as long as capsule, calyx 12 mm. distinctly reticulate- 
veined within 5-toothed teeth sabequal elliptio serrate cristate, corolla 
dark red tube 22-30 mm. externally pubescent, beak 8 mm. as long as 
galea tips of apex segments acute, ovary ovate, stigma exserted, 
capsule ovate acuminate 18 mm. \ exserted, seeds 2 mm. rufous ovate 
subacute above distinctly reticulated. 

39. (20). P. EiiWesii Hook. /.; Maxim., Mel. Biol, xii, 793, 
t. 1, f. 8. 

Add to description of F. B. I. iv, 312 :—capsule 15 mm. ovate acu¬ 
minate \ exserted, seeds 2*5 mm., ovate pale distinctly reticulated appen- 
daged below, with dark furrow on one side. * 

40. (2), P. ROBU3TA Hook. f. 

41. (—). P. NEPALENSis Prain. 

Dwarf glabrous tufted almost stemless, leaves mostly jradical all 
long petioled linear lanceolate pinnatifid segments ovate mucronate- 
dentate, flowers few (3—5) long pedicelled axillary calyx cylindric with 
nerves sparingly haired cleft ^ anteriorly, corolla tube twice as long as 
calyx, lip 3 dobed margin orenulate lobes truncate lateral ovate twice as 
large as central rounded, galea inflated reflexed at base then subfalcato 
with short vertical bifid beak, stamens inserted above middle of tube all 
filaments hirsute. P. ne}>alensis Prain in Ann. Roy. Bot. Garden, Cal¬ 
cutta, iii ined. 

Eastern Himalaya : E. Nepal, at Ka-gling, 13(100 feet, (Dr. King’s 
collector!). 

Stems 0-1 cm. rhizome short roots tufted fleshy, pedicels 25-35 mm., 
calyx 15 mm. 5-toothed teeth elliptic serrate upper narrower others 
subequal, corolla purple tube 25-28 mm. beak 4'5 mm, ovary lanceolate 
stigma included capsule oblong oblique 20 mm. f exserted, seeds 2 mm. 
pale broadly ovate reticulations distinct but shallow. 

42. (—). P. ScuLLYANA Prain. 

Stems hirsute erect strict stout simple leafy, leaves petioled lan¬ 
ceolate acute pinnatipartite rhachis dentate segments oblong lanceolate' 
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pinnatifid senate dentatei flowers pedioelled axillaiy in dense vaoemes^ 
oalyx subg^lobose inflated hirsute corolla tube hardly as longf as oalyzi lip 
S^lobed lateral lobes ovate twice as large as central orbicular, galea much 
inflated abruptly bent beak half as long as galea directed downwards 
deeply bifid, stamens inserted in middle of tube filaments hirsute. P. 
Scullyana Prain; Maxim., Mel, Biol, xii, 789, t. 1, f. 6. 

Central and Eastern Himalata Nepal, (Walliohl Scully 1); 
Jongri, (Dr. King’s collectors !). 

Steins 24-50 cm. as thick as little finder, rootstock horizontal thick 
fleshy, leaves with white crisp hairs, pedicels shorter than calyx, calyx 
20 mm. 5-toothed teeth equal orate lanceolate deeply serrate, corolla 
yellow tube 18 mm. expanded above externally pilose, beak 4 mm. seg" 
ments acute, ovary lanceolate stigma exserted, capsule ovate acuminate 
23 mm, ^ exserted, seeds 3 mm. pale appendaged below, reticulations 
small but deep. 

43. (21). P. HEQAL4NTHA Dou. 

VAR. typica ; flowers numerous densely racemose, corolla tube 2-3 
times as long as calyx, lateral lobes of lip twice as wide as irregularly 
triangular central. P, megalantha Don. Prodr. Flor, Nepal. 94; Wall., 
Cat. 411; Benth., DC. Prodr. x, 564 ; QiOgel, Gartenflora, t. 943 ; Hook. 

Mor. Brit! Ind, iv, 312. P, Hoffmeisteri Klotzsch, Reis, Pr, Wald., 
Bot., 108, t. 60. 

Alpine Himalaya : Kashmir to Ohunjbi and Bhutan. 

VAR. paMci/ilora ; flowers few 03-6) axillary; corolla tube 4-5 times 
as long as calyx, lateral lobes of lip deeply emarginate 4-5 times 
as wide as subligulate central. P. viegalantha var. pauciflora Prain; 
Maxim., Mel. Biol, xii, 793. * 

Eastern Himalaya : Ohumbi and Jongri, (Dr. King’s collectors !). 

Corolla tube, of type 50-55 mm., of var. paucijlora 80 mm. Flowers 
in West Himalaya golden-yellow, in Nepal pink galea with yellow tube 
and lip, in Sikkim and Bhutan rose-purple, in S Tibet dark purple. 

44. (22). P. bicornuta Klotzsch. 

45. [26]. P* ELEPHANTOiDEB Benth. 

Stems pubescent simple stout erect leafy, leaves petioled linear 
oblong pinnatifid segments obtuse crenate, flowers numerous crowded 
racemose pedicelled, calyx inflated glabrous, corolla tube hardly exceed¬ 
ing calyx, lip deeply 3-lobed lateral lobes ovate ^ wider than central 
oblong, galea slightly inflated beak narrow very long slender flexuons 
apex reflexed obtuse entire, stamens inserted near apex of tube filaments 
glabrous. P. eUphemtoidea Benth., Scroph. Ind. 53, and DC, Prordr, x, 
561; Maxim., Mel, Bioi. xii, t. 1, f. 4. 
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l^^BRN lEEiuALiTA t-'^BTashmir^' ^El%)yle, Sedg^iobl). 

Si^e^s as thiok as goose quill, ^j&fqels half as long as ''dalyX^ .P^lyx 
15 mm. ^^tpothed slightlj dfeft teeth 07 ate serra^^uppeir^ tbe sizQ of 
others'’dens§^ yeticuh^te hetTfeo^i ..tfie neri^es, corolla yellow, ^osT wiih 
galea and beak purple, tube 15 mm.^ 24 mm. margins df^filainents 
undulate, OTajy lanceofafce acute, stigma dks^i^ed, capsule not seeii. 

Repeats h&bitahd foliage, calyx, corolla tube and lip of P. hico'invbou, 
from which, however, it differs in the throat not being contorted and ib 
the bpak, wiiich is nearly twice as long and is quite entire'at apex. 


Apparently uncommon and not reported either at Calcutta or Saharan- 
pur since collected by Dr. Royle till communicated 6y Major Sedgwwk, 
Ri E.in 1^885. In Sedgwick’s plant the hood and beak arb dark p^^le 
the tuje and lower lip golden yellow. 

' 46, (23). P, BELLA Hook. /,; Maxim., jfol. Biol. xii. t, 1, f. 3* 

47. {—). P, Przkwalskii Maxim. ' „ 

* Dwarf almost stemless, radical leaves narrowly oblong itn- 

bricate-crenate densely pubescent, flowers few axillary pubescent, oSfyx 
cylindric slightly cleft, corolla tube almost thrice as long as calyx, lip 
deeply 3-lobed lobes rounded subequal, galea erect slightly inflated beak 
straight bifid halfway, fftamons ipserted near top of tube filairients all 
hirsute. P. Przewdlslcii Maxim., Mol. Biol, x, 84, and xii, 787, t. 3, f. 2. 

Eastern Himalaya; —Phari, (Dr, King’s collector!). iJisralB: 
Ni Tibet Chjina, Kansu and S/.otschuan, 

Rbotstook fusiform somewhat slender, calyx densely'hirsutip 11 mm. 


5-toothed upper tooth entire very sttiall the others crested anterior pair 
smaller than lateral, corolla rose-pink tube 30 mm, puberuJous externally, 
beak 7 mm. segments slightly expanded at tips, ovary oblong, stigma 
Bubincluded, capsule oblong oblique shortly cuspidate. 

48. (—). P. Daltoni Prain, 

Densely pubescent stems short erect, leaves petioled linear pinnati- 
fid segments ovate mucronate-dentate flowers axillary pedicels very long, 
calyx cyjindrio J cleft anteriorly densely hirsute, corolla tube 'I exoeed- 
iug calyx lip 3-fid margin orenulate lobes rounded l^ieral | larger than 
central, galea inflated slightly reflexed then arcuately curved bbak 
straight J bifid stamens inserted above middle of |ube filaments all hir* 
sute. P. Daltoni Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 
P, aspleniifoUa var puhescena Hook. /., Flor. Brit. Ind. iv, 315. JPedu 
cularis n. 20, Herb. Ind. Or. H./. and T. T. * . 

Eastern Himalaya : Sikkiip, Donkia-la, (Hooker P Dr. King?a 
Collector!), and Zo-lep-la, (Dr. King’s Collector!); Chumbi, Perm-la 
and Chum-la-ree, (Dr. King’s Collectors I) ; Phari, ,(Dr. K^ig’s Col¬ 
lector !), 
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' , Stems 2-6 eog. bigil, 2-20 fi^m'stout brtmobing rluK 0 i 4 e| p^l^te^ 
slight^ cUitf^ed.at base, pedioefd 25*^ mjn. ingid el6];i^ijybg ioL^niiti ^ 
calyx 10-12 ^m. 5-to({tbed"'seg!neixba'^elllptiio serrate upper anudl)mt« 
•corolla red tube distinctly^ wideo^ at 'apex'Jciearljr.glabroiij 

externally,*’beak 5 xnm. segments witH acute tips^ capsule o1)l0iig oblique 
shortly ^'ust)idate nearly ^ exserted, se^ds ov^oid pale distinctly retku- 
. lated.' ■* ^ ‘ 

49. X24). P. siPHONANTHA Don ; Hook./. 

Vab. iypic(^; leaf segments lanceolate, corolla i^be 4-5 tfmes aslgng 
a's calyx, throat acutely bidentate. P. Hphonantha Don, Prodr. Plofc,;; 
Nepal., 95 ; Wall., Oat. 417; Benth., DO. Prodr. x, 565. P. HoQkeriana 
Wall.,’ feat,, 421’; Benth., Scroph, Ind. 63, and DO. Prodr. x, 564..- 
' P. himcd(xyca Klotasch, Reis. Pr. Wald., Bot., 107, t.* 68. , ' 

In two very distinct ^rms :—a. “ siphonantha vera ”, with short 
decumbent stezx^ or stemless, leaf segments contiguous=P. dphonantha 
Don; Wall.; Bentih. ll. co., the more usual form iu Sikkim and Nepal, 
comparatively unusual in Itatnaon and not apparently occurring in 
Kphmir or W. ^ibet; and /3. “ Hookeriana ”, with long ascending or 

erect stems, leaf Segments distant subalternate = P. Hookeriana Wall.^; 
Benth. 11. xc. and= P. himalayca Klotzsch 1. c,, the form characteristic 
of Kashmir and W. Tibet but occasionally reported from Sikkim also. 
There are, however, forms intermediate in habit and as the floral struc¬ 
ture is identical, they’ cannot be looked upon as distinct varieties. 

Yab. 'hrevituba; leaf Segments ewate, corolla tube 2-3 times as long 
as calyx, teeth of throat obtuse or almost absent. P. Etephaa Boiss., 
Diag., Ser, i; iv, 81, and Flor. orient., iv, 489 \ Benth., DC. Prodr. x, 
565. P. punctata Dene, Jacquem. Voy., Bot., Ill, t. 122; Behth., DC. 
Prodr. X, 565. 

Also in two very distinct forms :—y. “ Elephaa ”, with short sterna 
and contiguous imbricate leaf-segments =: P. Elepha^ Boiss. 11. co. as to 
' description but excluding “ Griffith 1060 ” which has apex of beak 
entire andjs, as Sir J. D, Hooker points out, P. rhinanthoidea: — f^nd B. 
** punctata ” with tall rigid erect stems and distant alternate leaf-segments 
= F^punctata Dene ; llentb. 11. cc., frequently distributed with specimens 
of form jS. as “ P. Hookeriana*** Specimens intermediate as to foliar 
• characters certainly occur but punctata ” differs from Wall, Cat. 421 
by its shorter tube, indistinct teeth, and very large lower lip the lateral 
lobes of which embrace the throat and meet behind the galea; these 
characters though constant are not however of specific value. 

' The forms of vab. typica repeat *the habit and foliage of the two 

'forms of P. l^ngijloraf those of vab. brevituba repeat the habit and folic^e 

of the two varieties bf P. rhinanthoidea* 

-■ . > 
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P. labellata Jacquem. is exoladed from P. siphonaniha by its entire 
apex of beak, its edentulous throat, its inflated galea and its S-toothed 
calyx, while P. Hoffmeisteri Klotzsch, an original specimen of which 
Dr. Garcke of Berlin has kindly sent to the Calcutta herbarium, is 
P. megalantha Don, vab. typica^ 

50. (27). P. LONGiFLbRA Eudolpb, Mem. Acad. St, Petersb., iv, 345, 
t. 8, (1811) ; Bunge, Ledeb. Flor. Ross, iii, 276 ; Maxim., Mel. Biol, x, 86. 
P. tubiflora Fischer, Mem. Soo. Mosc., iii, 58, (1812) ; Steven, Monogr. 
Eedic., 30; Benth., DO. Prodr. x, 565; Hook./., Flor. Blit. Ind. iv, 314. 
P, tuhi/ormis Klotzsch, Reis, Pr. Wald., Bot. 106, t. 57. 

51. (26.) P. RHiNANTHOiDES Sohreuk, 

Yak. typica; stems short 5-10 cm., beak 6 mm. as long as galea 
shorter than lip, anterior stamens sparingly hirsute. P. rhinanthoides 
Sohrenk, Enum. PL Nov., i, 22; Benth,, DO, Prodr. x, 565; Bunge, 
Ledeb. FlOV, Ross, iii, 276. 

Not in India, Distbib : Alatau, (Schrenk) ; Hindoo Koosh, (Griffith 
1060 !) ; Turkestan, Ishomori, (A. Regel!), 

A gathering from Tehri-Garhwal with short stems 3 cm. high, 
(Duthie 576 !), has the short beak of vae. typica with the stout stems 
and densely hairy anterior stamens of the following variety which it 
thus connects with the typical plant. 

Vae. labellata; stems stouter 8-40 cm., beak 10-14 mm. longer than 
galea and equalling or exceeding lip, anterior stamens densely hirsute. 
P. labellata Jacquem,, Dene, Jacqubm. Yoy., Bot., 117, t. 123; Benth., 
DO. Prodr. x, 565; Maxim., Mel. Biol, x, 83, and xii, 792. P. rhinan- 
thoides Llook. /., Flor. Brit, Ind. iv, 313, excluding synonyms. 

52. (—). P, QKUiNA Franobet. 

Branching from base central stem erect others decumbent stems 
hirsute leafy, loaves very small short-petioled pinnatipartite segments 
distant oblong recurved margins cartilaginous serrate, flowers axillary 
racemose distant long pedicelled, calyx hirsute campauulate, corolla tube 
slightly exceeding calyx, lip broader than long 3-lobed lateral lobes 
rhomboid 4 times as large as central orbicular, galea inflated bidentate 
beak long slender apex decurved acute entire, stamens inserted above 
middle of tube filaments hirsute. P. gruina Franchet; Maxim., Mel. 
Biol, xii, 799,1.1, f. 15. 

Buema-Yunnan FEONTifiE: Momyen, (Anderson !). Disteib ; Yunnan. 

Roots slender fibrous, central stem 8-10 cm. sparingly shortly 
branched, decumbent stems simple rooting below, pedicels longer than 
calyx, calyx 6 mm. 5-toothed teeth equal ovate acute with narrow entire 
bases and deeply retroserrate margins above, corolla red tube 7*6 mm., 
beak 10 mm., ovary oblong lanceolate, stigma hardly exserted, 
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Momyen^ the locality of the single Calcutta gathering, is just within 
the Yunnan frontier, technically therefore this species does not deserve a 
place in the Indian Flora; as, however, when Upper Burma becomes 
botanically better known this is likely to be met with thediagnosie'ia 
^ven here. 

53, (25). P. OABNOSA Wall.; Maxim., Mel. Biol, xii, t, 3, f 52, 

54, (28). P^ MIOROCALYX Hook./.; Maxim., Mel. Biol, xii, 852, t. 4, 
f, 71. 

55, [29}, P. ALBIFLORA Prain. , 

Dwarf tufted glabrous stems short or 0, cauline leaves 0 radical 
numerous caespitose long petioled oblong-lanceolate pinnatisect seg¬ 
ments distant ovate mucronate-dentate, flowers few shortly pedicelled 
fiubcapitate or the lower scattered lower alternate upper subopposite, 
calyx cylindric-campanulate hardly cleft, corolla tube twice as long as 
calyx lip 3-lobed lobes rounded lateral ^ exceeding central galea arcunte- 
ly curved beak conical falcate apex obtuse crenulate not bifid, stamens 
inserted in middle of tube fflamcnts glabrous. P. albijlora Praia in Ann. 
Boy. Bot. Garden, Calcutta, iii ined. P. aspleniifolia vab. albijlora 
Hook./., Flop. Brit. Ind. iv, 315. 

Eastern Himalava; Sikkim, (Hooker, Dr. King’s Collectors!). 

Stem 0-8 cm., rootstock slender 'with few ovate scales, bracts ^ 
longer than calyx 3-sect dilated at base, calyx 8-10 ram. 5-toothed teeth 
lanceolate entire obtuse except upper smallest acute, corolla white tube 
20-24 mm. uniform throughout beak 3'5 mm., ovary lanceolate stigma 
Bubexserted ; capsule not seen. 

56, (29). P. Walltchii Bunge, Bull. So. Acad, St. Petersb. viii, 
251, (na?ne on^y), and Walp. Rep. iii, 415. P. asplefiifolia^ Wall, Cat. 
416A, (not of Floerke and excluding specimen B), P aspIentifoUa^ 
Hook. /, Flor. Brit. Ind, iv, 315, (not of Floerke, and excluding varieties 
and synonyms). 

This differs from P. albijlora in having both pairs of stamens hir¬ 
sute, in its wide subinflated calyx, its numerous lanceolate rhizome scales 
and its few radical leaves. Wall. Cat. 416J,J is P. Oederi Vahl, vab. 
heteroglossa^ 

57, (30). P. FLAGELLAUis Bcnth.; Hook,/. 

68, (31). P. FURPURACEA Wall.; Maxim., Mel. Biol, xii, t, 3, f. 50. 

69. [31]. P. Pantlingii Prain. 

Stems single or several from base unbranched rigid tall leafy 3-5- 
fariously hairy above, leaves long-petioled furfuroceous beneath broadly 
ovate pinnatilobed lobes ovate serrate, flowers axillary in dense racemes 
pedicelled, calyx campanulate hirsute, corolla tube widened above as 
long as calyx, lip 3-lobed margin ciliate lateral lobes ovate thrice as 
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large as central orbicular, galea inflated bent at a right angle beak 
straight apex bifid segments emarginate, stamens inserted opposite top 
of ovary anterior filaments pabornlous. P. PantlingU Prain in Ann, 
Roy. Bot. Garden, Calcutta, iii ined. P. furfuracea tab. integrifoUa 
Hook. /., Flor, Brit., Ind. iv, 316. Pedieularis n. 30, Herb. Ind. or 
H. /, and T. T. 

Eastern Himalaya; Sikkim, (Hooker, Pantling!) ; Chumbi, (Dr. 
King’s collectors !). 

Rootstock slender, steins as thick as goose quill strict 30-40 cm. 
calyx 8 mm. nerves densely pilose 5-toothed not cleft teeth large upper 
deltoid entire others ovate incised serrate, corolla red-parple tube 8 mm,, 
beak 8 mm inner lobe of apex segments larger, capsule 17 mm. broadly 
lanceolate acuminate | exserted, seeds 2 mm. ovate acute black hardly 
reticulated. 

Very similar and nearly allied to P. furfuracea Wall, but with less 
incised leaves and more rigid thicker stems. The diagnosis is as 
follows :—P. furfuracea ; calyx glabrous f cleft in front 5-or 3-toothed 
teeth minute, or margin not toothed, corolla pale pink or white tube some¬ 
what longer than calyx, lobes of lip all truncate emarginate eciliate, 
galea glabrous throat 2-sinuate apex of beak deeply bifid segments emar¬ 
ginate outer lobes large ovate, filaments glabrous, capsule narrowly 
lanceolate acuminate f exserted; P. PantlingU; calyx hirsute not cleft 
5-toothed teeth large, corolla dark-purple tube not exserted, lobes of lip 
rounded entire margin ciliate, galea furfuraceous throat entire apex of 
beak less deeply bifid segments emarginate outer lobes triangular 
minute, anterior filaments puberalous, capsule wide lanoeolate acuminate 
I exserted. The flower and fruit in P PantlingU are larger than in P, 
furfuracea^ in which calyx is 6 mm., corolla 10 mm., capsule 14 mm. 

60. (—). P. Regeliana Prain. 

Dwarf stemless, leaves pinnatisect segments ovate pinnatifld toothed, 
flowers axillary long pedicelled, calyx campanulate nerves hirsute, 
corolla tube ^ longer than calyx expanded above, lip 3-fid lobes rounded 
lateral ^ exceeding central^ galea much inflated arcuate throat 2-dentate 
beak very short truncate apex entire, stamens inserted above middle of 
tube anterior filaments densely posterior sparingly hirsute. P, Regeliana 
Prain in Ann, Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya : Phari and Jongri, (Dr. King’s collectors !)• 

Roots slender fibrous, leaves long-petioled, pedicels stout 2-4 times 
as long as calyx, calyx 10 mm. 5-toothed i cleft in front teeth serrate 
upper smallest lateral larger than anterior pair, corolla purple tube IS¬ 
IS mm., galea with teeth directed downwards and crested above as far 
as the origin of beak, beak 1*5 mm., ovary ovate, stigma exserted, 
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capsule 18 Auau narrowly orate apex aonminate exsertedi seeds feW 
2*5 mm. ash grey striate bnt hardly retioolated. 

Repeats habit and foliage of P. ctoaulis WulfE. bat is smaller in all 
its parts. The calyx teeth are smaller and the galea is widely different; 
the capsule on the other hand is laiger. 

61. (—). P. ODONTOPHOBA Prain. 

Stems short pubernlous several from rootstock, leaves long petioled 
radical few finally evanescent cauline 1-2 alternate pinnatisect segments 
pinnatifid, fiovfers few axillary rather crowded shortly pedicelled, calyx 
campanulate, corolla tube twice as long as calyx slightly widened above, 
lip S-lobed lobes ovate later | exceeding central, galea 2-dentat6 slightly 
inflated widely arcnately curved beak straight apex emarginate, stamens 
inserted in middle of tube anterior filaments densely hirsute throughout 
posterior sparsely hirsute below glabrous above. P, odontophora Prain 
in Ann. Boy. Bot. Garden, Calcutta, iii ined. * 

Eastern Himalata :—Sikkim, Na-tong, (Dr, King’s collectors !); 
Phari, Do-tho, (Dr. King’s collector !). 

Bootstook creeping with squamous nodes and crowned with scales, 
stems 2-4 cm. calyx 7 mm. 5-toothed teeth entire upper tooth and lower 
pair deltoid intervening subulate, corolla tube white 13 mm. with dorsal 
line of hairs outside extended along erect portion of galea which is 
bideutate anteriorly, inflated part of galea and beak pink, beak 5 mm., 
ovary ovoid, stigma exserted; capsule not Seen. 

A very distinct species. • 

62. (?32). P. CURVIPES Hook./.; Maxim., Mel. Biol, xii, 919. 

Not yet received in flower. Add to locality of P, B, 1, iv, 316 j— 

Assam : Naga Hills, 9000, (Clarke !). 

63. (33). P. DOLiCHORRHiZA Schrenk, Ennm. PL Nov. ii, 23; 
Walp, Rep. iii, 426; Bunge, Ledeb. Plor. Ross, iii, 291; Benth., DO. 
Prodr. X, 670; Maxim., Mel. Biol, x, 117 and xii, 906, t. 6, f. 146. 
P, cabulica Benth., DO. Prodr. X, 575. P, fissa Turoz. ? Hook./., 
Plor. Brit. Ind. iv, 316. 

Western Himalaya : Iskardo, (Dr. Falconer’s collectors !); Ladak, 
(Henderson !); Gilgit, (Tanner !, Giles !); Hindu Koosh, (Griffith, 
[3941 Kew distribution] !, Giles!) ; Afghanistan, Kurzar, (Griffith, 
[1143 Journ,] !). ^ 

Gilgit and W. Tibet gatherings quite agree with specimens of P. 
^doUchorrhiza received from St. Petersburg ; it is not possible to separate 
P. oabtUioa from P. doUchorrhiza even as a variety. 

* Upper Up shortly or not beaked. 

64. (34). P. Oedebi Vahl in Hornem., Oekon. Plantel., ed. ii, 
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680, (1806) and ed. ili, 674; Hartm., Flor. Skand., 199; Carael in 
Parlatore, Plor. Ital. vi, 429; Beiohb. /,, Plbr. Germ, xx, 76, t. 1759, 
f. 2; Lange, Nomenclator Flor. Dan., 2; Trautv., Inorem, Flor. Ross, 
iii, 77. P. versicolor Wahlenborg, Veg. Helvet., 118, (1813) and Flor, 
Sueo. i, 389; Hartm., Vet. Ak. Handl., 135; Steven, Monogr. Pedio., 
52; Reichb,, Icouog, i, 31, t. 14; Ledeb., Flor. Altaic, ii, 437; Turcz., 
Flor. Baic.-Dahur. iii, 375; Bunge in Ledeb. Flor. Ross, iii, 800; 
Walp., Rep. iii, 428 ; Roj?le, Illustr. t. 72, f. 2 ; Benth., DO. Prodr. x, 
578; Maxim., Mel. Biol, x, 1,33 and xii, 918, t. 7, f. 177 ;*Hook./, Flor. 
Brit. Ind. iv, 3i6. P,flamviea Oeder, Flor. Dan., t, 30, (1761) ; Allioni, 
Flor. Pedemon. i, 63; Haencke in Jaoquin, Collectan, ii, 70; Poiret in 
Lamk, Encyclop. v, 135; (not P. flammea Linn,). P. Jlammea VAR. 
major Wahlenborg, Flor. Lappon., 168, (1812). P. hirsuta Smith in 
Rees, Cyclop, vol. xxvi, (1819) ; (not P. hirsuta Linn,). 

Vab. typicas galea wider and shorter than tube, central lobe of lip 
not projecting, calyx teeth triangular equal apices acute. 

Western Himalaya :—Kashmir, (Royle !); Tibet, (Falconer !, 
Thomson!, Stoliczka 1, Brandis I, Ellis!). Distbib : Arctic and Alpine 
Europe; Arctic and Alpine Siberia; Arctic America. 

The Kashmir and Tibet plant is the same as the Dahurian form 
having the calyx hirsute and the teeth, except the upper, serrate ; the 
lobes of the lip are entire as in the Scandinavian and Arctic form, (P. 
Oederi Vahl), where the calyx is also hirsute but all the calyx teeth 
are entire, and not emarginate as -in the Swiss plant, (P, versicolor 
Wahlbg, Veg. Helvet, 118), where the calyx teeth are also entire the 
calyx being glabrous. 

Var. heteroglossa ; galea narrower than in type and as long as tube, 
central lobe of lip projecting, calyx teeth narrowly lanceolate all, or 
upper excepted, with expanded orbicular serrate tips. “ eadem ac 
P. asplenifolia ? Wallich in sched.. Wall Cat., 416 B. 

Western and Central Himalaya: —Kamaon, (Royle!, Wallich!, 
Collett!, Duthie!, Reid!); Nepal, (Scully!). Distbib: N. Tibet, N. 
China, E. Kansu. 

The Kamaon form is Wall. Cat. 416 B which that author only 
doubtfully referred to his P. asplenifolia. It may be the plant intend¬ 
ed by Royle, (Ill., t. 72, f. 2), since he there figures a plant with small 
lower lip, which is true of this, and since Kamaon specimens of this 
. obtained by him are preserved at Sabaranpur. But the lip of his ^ 
figured plant is too small even for this form and he cites Kashmir in 
the text as its locality ; his Kashmir specimens are true vab. typica only. 
The-various Kamaon gatherings exactly agree;—calyx hirsute upper 
tooth linear lanceolate acute, lip of corolla 4 smaller than in vab. 
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typica margin orenulato central lobe ovate lanceolate, galea } longer 
than in tab. ty^ica as ndrrow as tube. Dr. Soullj*s Nopal gathering 
differs considerably;—calyx glabresoent all the teeth with ovate ez« 
panded tips, corolla lip S times as large as in tab. ^pica margin entire ‘ 
lobes orbicular, galea narrower than tube. The greatest difference is 
in*the much larger lip; perhaps VAR. heteroglossa should be considered 
a species distinct from P. Oederi with the Nepal plant as a definite 
variety of this new species. 

65. (—).• P. Peainiana Maxim. 

Erect strict stout hirsate stem leafy simple, leaves oblong linear 
sessile deeply pinnatifid segments oblong acute deeply irregularly 
serrate, bracts linear oblong serrulate at apex, flowers densely spiked, 
calyx campanulate hirsute, corolla tube slightly exceeding calyx, lip 
3-fid lobes obovate equal margins ciliate, galea sparsely hairy navicular 
beakless, stamens inserted in middle of tube filaments glabrous. P. 
iPrainiana Maxim,, Mel, Biol, xii, 844, t. 3, f. 66. 

Eastern Himalaya : cLumbi, at Lu-ma-poo, (Dr. King’s collec¬ 
tor !). 

Stem 30-40 cm,, upper bracts shorter than flowers, calyx 16 mm. 
5-toothed upper tooth entire deltoid the others lanceolate serrate, corolla 
yellow tube 17 mm., galea rounded in front hiant, ovary ovoid, stigma 
exserted ; capsule not seen. 

Repeats habit and foliage of P. GlarheL Is nearly allied to P. 
rudis Maxim, and was originally distributed from Calcutta under that 
name; it is, however, as Mr. Maximowicz points out, perfectly distinct, 

66. (36). P. Peebottetii Benth.; Maxim., Mel. Biol, xii, 1.1. f. 1, 

67. (—). P. COETMBOSA Prain. 

Stems stoutish short iiTegTjlarly angular or flattened 2-3 fariottsly 
haiiy branching, leaves petioled pubescent fleshy oblong acute narrowed 
at the base crenate lobes serrate, bracts sessile, flowers capitate and very 
shortly pedicelled at apices of stem and branches, calyx oblong pubes¬ 
cent fleshy, corolla tube twice as long as calyx slightly expanded above, 
lip 3-fid lobes oblong equal, galea hardly inflated widely arcuately curved 
and scarcely beaked, stamens inserted opposite top of ovary filaments 
glabrous. P. corymhoea Prain in Ann. Roy. Bot. Garden, Calcutta, 
iii iued. 

Burma : Shan Hills, Pwehla and Tamakan, 4000 feet, (Collett!) j 
. Maymyo Hill, 4000 feet, (Dr. King’s collector !). 

Stems 10-15 cm., branches axillary subcorymbose, roots fibrous, 
bracts wide-based serrate crenate | longer than calyx, calyx 11 mm.- 
deeply 2-fid, ^ cleft in front teeth ovate crested tube densely p^be-" 
scent externally and reticulated between the nerves withip, corolla 
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tnbe white 18-24 mm., lip white with piak margin, galea rose-pink, ovary 
ovate lanceolate, stigma ezBerte4* 

Evidently nearly allied tp P. orenata Maxim, which difEers in hav¬ 
ing smaller flowers (22 mm. in place of 35-38 mm.), calyx not cleft both 
lobes 2-dentat6 and not reticulated internally, galea distinctly beaked, 
lip with ciliate margin, and anterior filaments bearded. 

68. (—). P, CoLLHTTii Frain. 

Very tall stems purpuraacent pubescent terete rigid strict sparingly 
fastigiately branched towards apex, leaves and bracts coriaceous sub- 
scabrid ovate acute sessile crenulate serrate, flowers axillary sessile 
densely spiked, calyx coriaceous oblong densely pilose deeply 2-fid, corolla 
tube exceeding calyx expanded above glandular ciliate internally, lip 
widely stipitate 3-6d lobes orbicular equal, galea externally furfuraceous 
arcuately curved with short truncate beak emarginate at apex, stamens 
inserted near base of tube filaments rufous villous at insertion, glabrous 
above. P. Oollettn Praia in Ann, Boy. Bot. Garden, Calcutta, iii ined. 

Burma : Shau hills, Koni, 4000 feet, ana Toungyi, 6000 feet, (Col¬ 
lett!). 

Stems 120 cm., rootstock stout horizontal, bracts longer than calyx, 
calyx 14 mm. ^ cleft in front, ^ behind, segments wide below, lanceolate 
above, tips obtuse entire, corolla purple tube 16 mm. ovary lanceolate 
acuminate, stigma exserted. 

A very striking species with considerable affinity to P. zeylanica 
but with galea larger in proportion to tube and very different foliage 
and habit. 

69. (37). P. ZETLANiCA Benth.; Maxim., Mel. Biol, zii, t. 3, f. 45. 

Insufficiently represented. 

70. (—). Pedicularis sp with alternate leaves, 

Manipur; Sirohifurar, (Watt!), ^ 

In leaf only; certainly not the same as any in the above list; 
seems a member of the section Siphonanthae," and is possibly 
Gonspeoifio with one or other of the Yunnan species of that section. 

[Mr. Maximowicz in a letter received since the above was written 
says of this plant that it looks like a Siphonantha or (less so) a 
ComosaJ' He does not recognise in it any of the Yunnan species (of 
which he has given full descriptions in Mel. Biol, xii) ; it should there*^ 
fore be a species yet to be described.] 
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XVI.— Notei from H, M. JfuZtdn Marine Sutoey Steamer 
♦ Investigator,’ Commander Alfred Carpenier, R. N., D. S. O., 
oommatidtie^.—No, 10, List of the Ple1ironectid» obtained in the Soff 
^ of Bengi^ w 1888 and 1889, tetth descriptions of new otid rare 
epeeies.—By Alfred Alcock, M, B. (Abbr.), Surgeon-Naturalist to the 
Marine Survey, 

[Received and Road Augu&tDth, 1880.] 

(With Plates XVI.—XVIII.) 

Contents. 

§ 1. Introdnotion. 

§ 2. List, with Descriptions, of the Shallow-Water Forms obtained daring 
Season 1888-89. 

§ 3, List, with Descriptions, of the Shallow-Water Forms obtained daring 
Seasons previoas to 1888-89. 

§ 4, Descriptions of the poep-Sea Forms obtained from CommenoemiAit of 
Survey to Date. 


§ 1. Introduction, 

This paper gives merely a list of the Pleuronectidce obtaiiysd by 
the trawl and dredge in the Bay of Bengal during two seasons’ work of 
H. M. I. M. Survey Steamer ‘ Investigator,* with descriptions of new 
and rare species. Complete synonomies are not given, mainly because 
the systematio exploration of the Bky can only be regarded as begnn, 
and it would be premature to catalogue any one group until the whole 
basin has been moi'e thoroughly explored. 

This initial list contains the names of 29 species, of which 11 
appear to be new to science, 3 are^rare species not before met with iu 
Indian waters, while the remaining 15 are well-known forms. 

Again, of these 29 speciesr 23 are from the Orissa coast and the 
Ganjam coast north of Gopalpur, 3 are from the deeper open waters of 
the northern end of the Bay, while 2 are from the east coast of Ceylon, 
and I from Cocanada. These last 6 species are the fruit of occasional 
dredgings, so that we are left with 23 species representing four months 
regular trawling off the Orissa coast, or rather off the eastern coast of 
the peninsula between False Point on the north and Gopalpur on the 
south—a region nearly corresponding with the debouchement of the 
Mabdnaddi Delta. 

The physical features here are those of ail Indian deltas where the 
land is making precarious advances on a shoaling muddy sea. Low-lying 
wastes of drifting sand alternate with still lower-lying estoarino 
swamps; the coast line presents the unbroken level of a recently formed 
36 
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allaylam ; the bed of the sea is an almost imperceptible slope of fine 
sand and mnd, and the more or less turbid waters are eonsoqnently sO 
shallow that the twonty«fathom line is distant &om fire to thirteen miles 
from shore, while the hundred-fathom line ranges from fifteen to twenty- 
two miles, ss was determined by the ‘ Investigator ’ in her recent 
Buryey. Towards the south the sea deepens, and the bottom becomes 
more sandy. 

The waters of this region swarm with cmstaceans and fishes. 
PenceidcB, Pagurldcey and all the families of the Brachyifra exist in the 
greatest abundance, while the surface waters are crowded with the 
lower Crustacea and with crustacean larvae. The commonest fishes 
are Scimna^ Kurins, Polynemus, Equula, Arius, Pellona; Oarchariae 
Scyllium, Trygon; and, among the Pleuronectids, Pseudorhombm and ^ 
Cynoglossus, 

K 

§ 2. Listf with Descriptions, of the Shallow-Wafer Fishes obtained (in 

the above region) during season 18b8-89, 

1, PSETTODES ERUMEI, (Bloch), 

Gunther, Catalogue, iv, 402 5 Day, Fishes of India, p 422, pi. xci, fig 4. 

iftet with from False Point to Ganjam, from 10 to 23 fathoms. 

2. Aenoglossus macrolophus, n. sp., PI XVIIJ, Fig. 2. 

D. 88-90. A. 67. L. Lat. 65. 

Body rather elongate, its height being one-third of the total length. 
The length of the head is contained nearly 4| times in the total, and is 
equal to its height. The lower jaw projects slightly. The snout is 
obtuse, almost as long as the eye, and excavated in front of the upper 
eye. 

Eyes on the left side, large, their diameter being contained nearly 
3| times in the length of the head. A large patent nostril in the 
excavation of the snout above the upper eye ; and two in front of the 
interorbital space, the anterior being valved. Cleft of month very 
oblique. The length of the maxilla is contained 2| times in the length 
of the head. A single row of small sharp close set uniform teeth in 
each jaw. The head of the vomer is very prominent. The tongue is 
styliform. Gill-cleft very wide : the margin of the operculum forms a 
semicircle. Gill-rakers distant, short, slender, and without any serra¬ 
tions. Integument covered with small scales, strongly and sharply 
ctenoid on the coloured, cycloid, thin, and excessively deciduous on the 
blind side. The scales invest the base of the caudal and the lov^er 
third of the rays of the vertical fins, at least on the coloured side. 
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lAferttl Um 'mih m semi^oixcular curve above tbe pectoral. 

TbC' dozeal fis b^nain front of the anterior nostril and extends exactly 
np to the beae of the oaodal; its first six rajs are prolonged, the longest 
being more thau half the total length of the body The ana^ ie , 
separated from the ventral by a median doable*toothed spine, an d 
extends exactly np to the base of the caudal; its rays are similar to the 
posterior rays of the dorsal. The caudal consists of 17 branched rays, 
of which the longest are one-sixth the total length of the body t it is 
obtusely pointed. The pectoral is much more developed on the coloured 
side, where it is as long as the head exclusive of the snout, and consists 
of 9 rays; the right pectoral is one-third less thau the left in length, and 
consists of 6 rays. The ventrals are both well developed, and both Co¬ 
loured : the left has 6 rays arranged in a line from the throat to the 
anal, the right is of the usual form. 

Colours in Zt/e, dull smoky brown with a circumfereEftial row of 
ill-defined dark blotches just inside the vertical fins, and others along 
the lateral line. Both ventrals nearly black. Coloured pectoral with a 
transverse black band in its posterior half. 

Total length 3^ inches. 

Locality of capture, 5 miles south of Qanjam in 25 fathoms,^ on a 
clean sandy bottom. Only one specimen*. 


3. BRACHTPLEDUA XANTHOBTIGXA, U, Sp., PI. XVIl, Fig. 3. 

B. 6. D. 68-69. •A. 44-46. L. lat. 30. 

Body rather elongate, its height being one-third of the total length. 
The length of the head is one-fourth of the total and equal to its height. 
The lower jaw projects and forms the tip of the snout, and there is a 
sharp knob at the symphysis. The snout is pointed and is as long as 
the eye. Eyes on the right side, large, being one-fourth of the head- 
length in diameter; they are separated by a sharp ridge ; the upper is 
in advance and is very oblique. Nostrils in front of the interorbital 
space, the anterior being valved : on the left side they are very inoon- 
spicuouB and are placed almost on the dorsal profile. Mouth wide and 
forming an almost vertical arch: the maxilla extends behind the level 
of the lower mid-orbit and is slightly over half the length of the head. 
Nttmerons close-set, pointed, conical, curved teeth in both jaws and on 
the strongly projecting head of the vomer; those in the premaxilla are 
arranged in a double series anteriorly, and those in the lower jcuw are in 
a double eeries throughout^ the inner row being incurved, while at the 
symphysis they are in a thick patch, tlill-oleft very wide. Margin of 
Upercle trilobed. OiU-vakers few, distant, lanceolate and coarsely 
sefrra^ on their upper surface. Iniegumeut covered with large, 
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deciduous scales, 'which are finely ctenoid cm the coloured, cycloid cm the 
blind side. Lateral line with a wide curve above the pectoral. Fifttk 
The dorsal begins almost on the upper lip of the blind-side, below the 
nostrils on that side: the 4th to the lOth rays are elongated in the 
male only^ the 5th to the 7th being nearly half the total length of the 
body. The anal arises some distance behind the ventrals, its raye are 
rather less than one-third the body height in length. All the rays of 
the vertical fins are simple. The caudal has 16 rays, its shape is rhom- 
boidal, and its length one-fifth of the total. The pectorals'are set on very 
obliquely on the coloured and almost horizontally on the blind side: 
they have 11 rays, and the right (coloured) is rather longer than the 
left and equal to the caudal. The ventrals have 6 rays ; the left arises 
behind the right. Odours during life —body and fins on right side a 
light sandy brown with numerous longitudinal rows of large bright- 
orange spots. Internal anatomy ; there is a simple saccular stomach ; 
the intestine is short and has three long diverticula arising at different 
levels behind the pylorus. 

The length ranges from 3f in. to 4f in. 

Captured 28 miles S. W. of Puri, and 5 miles S. of Gan jam, on 
both occasions in 25 fathoms and on a clean sandy bottom. 

This fish goes beyond the confines of the genus Brachypleura 
(Qiinther, Cat. iv. 419) in the double row of teeth in the lower jaw, and 
in the curved lateral line ; but one hesitates to construct a new genus 
on these characters, when there are so many other import 9 .nt points of 
agreement. 


4. PsEunOBHOMSDS BUSSEiiUi, (J. E. Gray). 

Giinther, Gat. iv. 424; Pseudorhomhus araiua, Day, Fiehes of India, p. 428, bat 
not Pleuronectes amua of Hamilton-Baohanan's description, Fishes of Ganges, pp. 
128 and 373. 

Met with commonly near river-mouths and in estuaries. 


5. PsEUDOBHOMBUS JAVANiGUS, Sleeker. 

Giinther, Gat. iv. 427 $ Day, Fishes of India, p. 424, 

Met with every where from 7 to 23 fathoms. The specimens taken 
from hard sand are more brightly coloured than those from muddy 
bottoms. 


6. PsBUDoRHoMBUs MALATANUS, Sleeker. 

Bleaker, Atlas lohthyologiqne, tom. vi, pp. 7-8, pi. coxxxiv, fig 2. 

Sleeker diatingaishes this species from P. nwselUi by its scales, 
which are ctenoid on both sides, and by the concavity of the lower 
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border of ike preopercle. But for these char^ters it is ixnporaible to 
distmgnish the one species from the other, eren by colour* Found in 
the more shallow and turbid waters. 

7. Pbhudorhombus tsioovllatos, (Blooh). 

Bduther, Oat. iv, 428; Day, Fishes, 424; Sleeker, Atl. lohth. tom. vi, 89; 
pi ooxxxiz, ftg. 1. 

This is a very common species. It was taken everywhere usually 
in 7 to 8 fafhoms and on sandy bottoms,*where its coloration is much 
more brilliant than in turbid waters. 

8. Buomboidichthts azurbus, n. sp., PI XVI, Fig. 3. 

D. 84. A. 64. L. 1. circ. 66. 

This species approaches very closely to the description of B, lea- 
pardinue (Gunther, Cat. iv, 434), but its scales are much less numerous 
—55 rows instead of 80,—an^ they are remarkably deciduous. 

Body oval, its height being a little over half its length, without the 
caudal. The head is short and deep, with the anterior profile concave 
between the eyes, its length 3} in the total without the caudal, and 
considerably less than its height. The pnout projects conspicuously, its 
length is hardly half the diameter of the eye, and in the male it bears 
a short horizontal horn. The length of the eye is two-sevenths of the 
length of the head; the inner orbital margins are very sharp and 
in the male knobbed. The lower eye is nearly half a length in advance. 
The interorbital space is deeply concave, scaly only in its posterior half, 
and in the male is nearly one diameter, in the female half a diameter 
of the eye iu width. 

The nostrils on the blind side are very minute. 

The cleft of the mouth is narrow and almost vertical; the length 
of the maxilla is contained 3f times in the head-length. Teeth in a 
single series in the upper and a double series in the lower jaw; they are 
olose-set, sharp and uniform like the teeth of a comb Gill-rakers few 
and distant, on the first arch there are only six. Integument covered 
with delicate deciduous scales, which are ctenoid on the coloured, 
cycloid on the blind side. Lateral lino with very prominent tubes, 
and with a strong curve above the pectoral Fins, Dorsal with its 
longest rays in the anterior part of its last half, where they equal nearly 
half the head-length. A projection of the humeral arch forms a sharp 
spine in front of the anal fin. 

Length of caudal 5| in the total; there are 17 rays. The pectoral 
OB. the coloured side is the more developed, having 10 rays, while the 
right has only 9. The left ventral is much longer and broader than the 
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rights and occupied the, wli^le median line horn the threat to tbe atial 
fin; each hae six Ooloura during Ityio-^dall emohy btown vith 4 

series of darker blotohes round the coloured side inside the'vertioal fins* 
Vertical fins with dark speckles. Tbe male with ten or eleven small 
brilliant azure spots arranged in two rows on the snout and in f^ont of 
the inttrorbital space. Length: male 8^ inches, females Sf to 4^ inches. 

Met with in 7 to 13 fathoms, from 8 to 20 miles S. W. of Puri ott 
muddy bottoms, and once on clean sand. 

i, 

The fish next to be described might, at first sight, be taken for tbe 
immature form of some larger Pleuronectid, But after due considera¬ 
tion, and after finding a second very similar yet quite distinct form, I 
venture to describe both as new, and to provisionally unite their common 
characters into the diagnosis of a new genus, for which the name 
SdanecteSy jn allusion to the delicate transparency of the tissues, is 
suggested. 

t 

SciAKECTEB, gen. nov. 

Jaws and dentition equal on both sides. Dorsal fin commencing 
before the eye, on the snout. Body pyriform and dqlicate. Mouth 
small, the length of the mamillary being less than one-third of the 
length of the head. Teeth minute in a single series in both jamns. 
Vomerine teeth. Eyes on the left side and close together. All the 
rays of the vertical fins simple, elongated, weak, and filamentous, 
Scales minute, membranous, and deciduous. Lateral line with a curve 
above the pectoral. Qill-membranes united at the t|jroat. Gill-rakers 
distant and short. 

9. SciANECTES IiOPHOPTERA, n. sp , PI. XVI, Fig. 2. 

B 6 ? D. 86-88 A. 66. 

Body pyriform, transparent and delicate, its height being contained 
2f in the total, without the caudal. Head short, its length being 3^ 
in the total without the caudal, and three-fourths of its height. Snout 
obtuse, barely equal to the eye in length. Eyes on the left side situated 
in the extreme anterior part of the head, separated from each othesnby 
a longitudinally grooved ridge; the lower slightly in advance; their 
diameter one-fifth of the head-length. The cleft of the mouth forms aa 
almost vertical arch The length of the maxilla is one-fourth tbe 
length of the head. Minute teeth in a row in both jaws, and on the 
vomer. Gill-cleft very wide. Opercle almost membranous. Gill-rakers 
in the form of distant delicate spines. 

Integument covered with minute, delicate, excessively deciduous 
scales. Lateral line salient, with a semicircular curve above the pectoral, 
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ooniiimed^Qa to the ^d gf theoaudei.^ 5!eriiecd^iw 
height euiitmoeljr v^eal^ and Blender. The loi^eBt doi»al ray^ which 
are the ^niddle of the fin are equal to the bead-let^h in bei^tt 
aod the longeat anal rajs ^ are slightly longer. The intemeural and 
interh»mal spines are very elongate. The pectoral is much more 
dereloped on the coloured side, where if laid forward it reaches to the 
Tertioal from the hinder edge of the upper (posterior) orbit. 

The ventrals are distinct from, the anal: the left is more expanded 
than the right. • • 

The caudal is long and pointed^ being contained five times in the 
total: it has 17 rays. 

Colours in life. Transparent white with minnte black dots. Three 
narrow black lines along the body, one of which is the lateral line, while 
the others follow the lines of origin of the intemenral and interhsmal 
spines respectively. Yertical fins black with irregular •milk-white 
blotches. Left ventral black. Left pectoral grey tipped with black. 
On the right side, owing to the transparency of the body, the three black 
lines of the coloured side shew through. Length, inches. 

Two speoimens were taken in 68 fathoms 16 miles E. of the mouth 
of the Devi ri^ in the Mahanaddi delta, from a soft bottom of very fine 
sftjglf The second species of Scianectes will be described among the fishes 
from a deeper and more open pari of the Baj, 

10. SoLEA ovA^TA, Biciardffon. 

Giiather, Cat. iv, 472; Day, Fishes, p 426, pi xoiii, 1, 

Met with eve^where, moro often on a soft bottom of fine sand and 
mud, but also on hard sand. 


11. SoLEA ocULUS, n. sp., PI. XVIII, Fig. 3. 

D 98. A. 66 L 1. 100-102. 

This species resembles Solea hartzfeldii (Gunther, Cat. iv. 471, 
and Bleeker, Atlas. lohth. tom. vi, p. 25, pi. ooxlvi, fig. J,), from 
which it differs in the form and arrangement of the dorsal and ventral 
fins, in the proportions of the head to the body, and in coloration. 

Body ovate, its height one-third of the total length. Head with a 
symmetrically rounded profile, its height being a little greater than its 
length, which is nearly 4^ in the total. The snout forms a rostral hook, 
which carves round behind the symphysis of the lower jaw, touching 
the vertical from the front edge of the anterior eye. Byes situated in 
the middle of the bead, the upper half-way in advance of the lower: 
their diameter is 6| in the head-length, and they are about half a 
diameter apart. 
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On the coloured side two nostrils in front of the lower eye and near** 
ly on the upper lip, the anterior forming a tube nearly equal to the eye 
in length, the posterior being a small foramen. On the blind side two 
nostrils, of which the anterior is perforated in a large fleshy sucker- 
like papilla. 

The cleft of the mouth forms a semicircle with the convexity for¬ 
wards and upwards, its angle reaches the vertical from the middle of the 
lower eye. Small villiform teeth in the jaws on the blind side. Qill- 
cleft narrow. No fringe beneath the lower jaw. Integument invested 
with small scales ctenoid on both sides. The lateral line is straight on 
the coloured side, but on the blind side it has a Y-shaped break just be¬ 
hind the gill-cleft. 

Fins^ The dorsal extends from the tip of the rostral hook to the ^ 
base of the caudal, and the anal is continuous with the right ventral, 
the united flns extending from the point whore the rostml hook opposes * 
the lower jaw to the base of the caudal The basal fourth of the vertical 
flns, both rays and interradial membrane, is regularly and evenly inveiC^ 
ed, on the coloured side only, with rows of small scales. 

The caudal has 18 rays ; its length is one-eighth of the total. Yen- 
trals with 5 rays : the coloured ventral continuous witti^ the anal, and 
left ventral connected with its fellow and with the anal by a fla]||,of 
skin. 

Pectorals absent. 

Colours during life. Ground colour light brown, intersected by a 
most elegant network of irregular light olive-green lines forming a 
somewhat pentagonal pattern. Along the dorsal curve are flve large, 
periect, and complicated ocelli with light-green centre, brown irides, 
and light green margins. Four similar ocelli along the ventral curve, 
and another smaller one at the base of the caudal. A few small 
incomplete ocelli along the lateral line, and numerous dark brown dots 
and rings* scattered all over the body. Fins transparent grey-gi*een, 
every fourth or fifth ray uniform dark brown, and the intermediate rays 
streaked with brown. 

Length 4 inches. Two specimens 

Taken in 7 fathoms, from a hard sandy bottom, about 32 miles 
S. W. of Puri, 


12, Synaptura quagga, (Kaup). 

GUnther, Cat. iv, 485. [Synopiitra zehra of Day, Fishes of India, p. 430, but 
not Cantor, nor Bloch’s descrip ] 

Fouud all along the coast in 7-10 fathoms. 
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18 . SxHiPiuBA ooBSm, (Kaiip). 

' DaXrFiBiuM-af lodiftf p. 480, pi zoiv, fig. 4. Aeto^a cMutai, Kzap, Q&ather, 

0*t. ir, 487. ' * 

Only <me speoimen was obtainsd, a female, in 7-8 fathoms. 

A 

14. OiNOOtOSSUS OASPBNTEBI, H. sp., PI. XVIII, Pig. l.^.. 

D. oirci lOO. A, dro. 80. Y. 4. 0. 10. L. lat. oiro. 95. 

* 

This speoies is one of those which has on the left side two nostrils, 
one of them ixAerorbital, and three lateral tines. 

Body tapering acuminately backwards from the gill-opening, thb 
ventral profile bulging strongly just; behind the head, and the tail long 
and slender. The height of the body is nearly 3^ in the total length, 
and equal to the length of the head. The snout is an obtuse-angled 
triangle, and is one-third the length of the head. The rostral hook 
ends behind the symphysis of the lower jaw. The eyes are* prominent, 
in length one-tenth of the head, separated by a concave space narrower 
fban the eye : the upper is nearly half a length in advance. Two nos¬ 
trils on the coloured side, one in front of the inter-orbit, the other in 
front of the lower eye, and tubular. Mouth large, its angle is a whole 
eye-length betind the posterior border of the lower (hinder) orbit and 
equidistant between the tip of the snout and the gill-opening. Lips not 
fringed. Tongue very large, completely filling the mouth. The gill-cleft 
is high. The opercle is conspicuously expanded below and behind, and 
the branohiostegal rays and membfane extend a considerable distance 
behind its edge,giving the appearance of a broad fringe. The integu¬ 
ment is invested with small strong scales, which on the blind side and 
anterior half of the coloured side are cycloid, and on the posterior half 
of the coloured side sharply ctenoid. Three lateral lines on the left side, 
the middle separated from the upper by 17, and from the lower by 22 ' 
rows of scales at the respective points of greatest divergence; none on 
the right. Fins: one ventral united with the anal. The vertical fin- 
rays are delicate; the longest are nearly equal to the snout in length. 

Oolours in life. Left side uniform bright chestnut-brown ; the fins 
a brighter red-brown; the caudal in the female specimen black. The 
whole of the opercle is blue-black, owing apparently to the pigmentation 
of the gill-membrane, the extension backwards of which beyond the 
opercle is black. Intestine nearly one-third longer than the body and 
convoluted, without diverticula. The ovary of the female was enlarged 
and crowded with eggs of an inch in diameter. 

Length of male 6i inches, of the female inches. 

Two specimens were taken in 68 fathoms, 63 m. E. of the month of 
the Devi river in the Mahdnaddi delta, on a soft bottom of very fine sand. 

37 
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* 

I hare named this epeoies after the distin^ished officer in charge 
of the Marine Surrey bf India, Commander Alfred Carpenter, R. F., D. 

S. 0., the pioneer of scientific hydrography in India. 

15. Cynoglossus macbolepidotus, Sleeker. ^ , 

Gunther, Cat. iv, 496; Day, Fifibes of India, p. 434, pi. xori, fig. 8. 

Met with usually on soft and muddy bottoms, in 7 to 10 fathoms, 
off the central part of the delta, where it is exceedingly common, and 
grows to a length of one fooif. 

s 

16. Cynoglossus oligolepis, Sleeker. 

Giintber, Cat. iv*, 496; Day, Fishes of India, p. 433, pi. xcr, fig. 4. ^ 

This species was always found with 0, macrolepidotus, chiefly on 
soft bottoms, in 7 to 10 fathoms, where it reaches a length of nearly fif- • 
teen inches. 


17. Cynoglossus quadrilineatus, Bleoker. 

Gunther^ Cat. iv, 497; Day, Fishes of India, p. 435. 

Met with by the * Investigator’ only on bottoms of hard sand, in 6 
to 10 fathoms, in the southerly part of the region, 16 to 30 miles S. W. 
of Puri. 


18. Cynoglossus lida, Bleeker. 

% 

Giintber, Cat. iv, 498; Day, Fishes of India, p. 436, pi. xovii, fig. 3. 

A number of specimens wore taken on one occasion, with a large 
number of 0. quadrilmeatus, 

19. Cynoglossus intermedius, n. sp. P 
D. 106. A. 85. L. 1. 100-103. V. 4. 0.10. 

This is a form which has characters similar to those of both C. Uda 
and 0. hengalensis. Only one specimen was taken at the same time with 
(7. quadfilineatus, to which also it has a strong superficial resemblance, 
and with 0, Uda, In appearance it is hardly to be distinguished from 
the latter, but the ventral fin is united with the anal, the scales are more 
numerous and less ctenoid, and the head is proportionately longer. In 
appearance it would not be confounded with the specimens of 0, hengaU 
ensis in the Indian Museum, though the description is not remark¬ 
ably different In describing it from a single specimen it is not yet 
intended to establish a new species. 

Symmetrical semicircular snout, abruptly pointed tail. 

On the left side two lateral lines sepai'ated by 14 rows of scales ; 
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and two nostrils, one in front Of tlie interoonlar space, the other in front 
of the lower angle of the lower eye. One lateral line on the blind side. 
Lt^gth of head 4^ in the total and a little more than its height. * liength 
of eye in the head; the upper eye slightly in advance. Interocnlar 
space two-thirds the length of the eye in width. -The rostral hook ends ' 
beneath the eye. The angle of the mouth is in the vertical from the 
posterior border of the lower orbit and nearer to the gill-opening than to 
the tip of th^ snofit. Lips not fringed. The length of the snout is 2| in 
the head-lengtlfi The height of the body is a little over one-fourth of 
the total length. One ventral fin united with the anal. The height of 
the vertical fins is one-fifth the height of the body. Scales ctenoid on 
both sides. Sepia-coloured, each scale with a light centre and with a 
dark spot near the middle of its posterior margin. 

Total length 8i inches. 

In 7 fathoms on a bottom of bard sand 32 miles S. W. of Puri. 
The specimen is a female. 

20. Cynoglossus puncticeps, (Richardson). 

Gilnther, Cat. iv, 500; Day, Fishes oi India, p. 437, pi. xovii, fig. 1. ' 

A single male specimen.was taken in 8 fathoms on a soft bottom, 
off Puri. • 

21. Cynoglossus BREVIS, Giintber. 

Gunther, Oat. iv, 500; Day, Fishes of India, p. 437, pi. xcvii, fig. 2. 

. 

A single female specimen was taken, on a clean sandy bottom, in 7 
to 8 fathoms, off title Ghilka Lake bar. 

22. Cynoglossus sbmifasciatus, Day. 

Day, Fishes of India, p. 430, pi. xovii, Fig. 5. 

A single specimen was got in 6 to 10 fathoms on a soft bottom, 
north-east of Puri. 


23. Cynoglossus melanopterus, Bleeker. 

Gilnther, Cat. iv. 602. [Cynoglossus monopua, Bleeker Atlas lohth. tom. vi, 
p. 88, pi. ooxlv, fig. 4.] 

Six specimens of a fish which appears to be this species were taken 
in 7 fathoms, between 30 and 35 miles S. W, of Puri, They were 
caught in the small hand-dredge, which came up full of grass-like sea¬ 
weed. The movements of this fish, when placed in a large tub of water, 
were singularly rapid, and it is surp^rising that it should have been 
caught in the very narrow mouth of a slow-moving dredge. The larg&r 
specimens differ from Bleeker’s description ;n the following particulars : 
(1) the number of transverse rows of scales is over 120 ; (2) the lateral 
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lines are separated by 18 to 19 scales at the level of greatest divergence; 
and (3) the tipper lateral line is sinnons. 

Daring life, the eyes of this Cynoglossns almost resemble the stalked 
eyes of a gastropod mollnsk. 

There is a simple saccular stomach, and a simple intestine much 
convoluted, and exceeding in length the total length of the dsh. 

This completes the list of the Orissa Coast collection. 

Here also may be mentioned the following, as it^ habitat is very 
similar to that of the Orissa fishes ;— 

26, Plagusia bilineata, (Bloch). 

Quuther, Cat. iv, 492 : Day, Fishes of India, p. 431. , 

Taken on a muddy bottom in 4 to 5 fathoms, near the Sacramento 

shoal, off the Godavari Delta. 

< 

§ 3. List^ with Descriptions^ of the Shallow .Water Forms obtained during 

Seasons previous to 1888-89. 

24, Abnoglossus poltlepis, n. sp., PI, XVI, Fig. 1. 

D ciro. 82. A. ciro. 60. L. 1. 90 to 100, 

Body oval, its height being a little over half the total length, 
withoat the caudal. Length of head a little over one-third the same 
length ; its height greater than its length ; its dorsal profile slightly 
concave in front of the upper eye. Length of the sneut not much 
more than half the length of the eye, which is one-third the length 
of the head. The lower eye in advance. The interorbital space is a 
grooved ridge. Nostrils on the coloured side both sub-tubular. Mouth 
large, the maxilla being two-fifths the length of the head. Teeth small, 
sharp and uniform, in a single senes in both jaws ; in the upper jaw 
close-set like the teeth of a comb ; in the lower jaw extending fui'ther 
backwards on the right side. 

Gill-rakera rather close; lanceolate. 

Integument clothed with very small deciduous scales, which are 
ctenoid on the coloured, cycloid on the blind side. Lateral line on the 
coloured side with a strong curve above the pectoral, on the blind side 
gradually rising without a marked anterior curve. First two rays of 
the dorsal fin broad and thickened in their basal half, tapering above. The' 
longest dorsal rays, just behind the middle of the fin, are a little more 
than one-fourth the body height: behind them the rays rapidly shorten, 
giving the fin an angular outline. The longest anal rays, about the 
middle of the fiu, are two-sevenths of the body height, and the rays be¬ 
hind them diminish in the same way as the posterior dorsal rays. There 
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is a sharp xnedioiL pi^e-anal spine. Left pectoral the more developed, 
consisting of 8 rays while the right has bat six. The left ventral ori¬ 
ginates in front of the right and is more expanded: both have 6 rays. 
The caudal has J 7 rays, and is in the total length. Colours in spirit. 
Olive brown, with numerous small but complete dark rings, a series of 
which form a ring round the body just inside the vertical fins. Two 
conspicuous dark ocelli along the straight part of the lateral line, and 
another on the posterior limb of the curved part. 

Fins speckled With black. * 

Total length 3^ inches. Taken in 34 fathoms off the E. coast of 
Ceylon. 


25. Samaris cristatus, Gray, PI. XVII, Fig. 4. 

Giinther, Cat. iy, 420. 

D. 80. A. 62. L. lat, 76. 

Height of body nearly 2| in the total, without caudal. Length of 
head nearly 4^ in the total without the caudal; its height being much 
greater. Length of snout about half the length of the eye; lower jaw 
slightly prominent. Eyes large, their length 2| in the head length ; 
the lower barely in advance-; separated from each other by a prominent 
sharp ridge. Pupil with a semilunar flap from the iris above and below. 
On the coloured side a long tubular nostril overhangs the upper lip, 
in front of a simple perforated nostril. Mouth small; its cleft oblique; 
maxilla one-third the length of the head. Teeth villiform ; in several 
bands in both jaw^ Gill-cleft wide. Scales very small, ctenoid on the 
coloured, cycloid on the blind side. The dorsal fin commences on the > 
snout, its first ray being connected with a flap of coloured skin which 
passes obliquely across the snout, behind the mouth, on the blind side. 
The first thirteen rays are elongated, so that, when laid back, they reach 
in two specimens to the 67th ray, and in one beyond the base of the 
caudal. These rays are broad and stout. The remaining dorsal rays 
are slender, those in the posterior fourth being longer than the rest, 
and equal to half the height of the body. The longest anal rays are 
equal to, and opposite these. The right pectoral, which consists of four 
stout rays, is elongate, and equal to the greatest height of the head: 
it is set on very Obliquely. There is no pectoral fin on the left side. 
^Ventrals with 5 rays, those of the right fin elongate, and spatulate at 
their free ends; the first ray being of nearly equal length with the pec¬ 
toral. Left ventral well developed, but not prolonged. Caudal with 16 
rays,' inclined slightly downwards ; its fength is about one-fifth of the 
total. Sepia-coloured, in* spirit, beautifully mottled with purple-brown 
and black, in a sinuous ring round the whole side: outside this the 
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ground colour is lighter. The colours and their arrangement recall the 
appearance of certain stone-encrusting lichens. Snout white: anterior 
prolonged dorSal rays black at the base, and pure milk-white through¬ 
out their free extent; the rest of the dorsal fin, and the anal, dark sepia 
with black blotches and a row of small white dots: pectoral black: rigl^t 
ventral striped black and white: left ventral grey tipped with black. 
The total length of the specimens ranges from 2 to 2| inches. 

Taken in 84 fathoms, off the E. coast of Ceylon. 

§ 4. Descriptions of the Deep-Sea Forms obtained from the 
Commencement of the Survey to date. 

Three new deep-sea fishes have next to be described, namely, a 
second species of the new genus Scianectesy and two species of the genus ^ 
Ajyhoristia, 

27. SciANECTES MACEOPHTHALMUS, n. sp , PI. XVI, fig. 4, 

B, 6. D. 88. A. 68. 

Body ‘ pyriform, transparent and very delicate ; its height not quite 
2| in the total, without caudal. The length of the head is one-third of 
the total, without caudal, and the height rather more. The snout is 
obtuse and half as long as the eye. Eyes on the left side, their diameter 
in the length of the head; the lower slightly in advance, and separat¬ 
ed from the upper by a downward shelving ridge. Cleft of mouth 
nearly vertical: the maxilla being to 3| in the length -of the head. 
Minute tteth in a row iu each jaw, and in a patch on the vomer. Gill- 
cleft wide; opercles thin; branchiostegal rays prolonged. Gill-rakers 
distant, lanceolate. Body covered with minute, thin, and very decidu¬ 
ous scales. Lateral line salient: it has a rather shallow curve above the 
origin of the pectoral, and is continued along the caudal. The dorsal 
fin commences on the snout; its longest rays are a little more than half 
the length of the head, and slightly shorter than the longest anal rays. 
Interneural and interhaeraal spines long, A small median pre-anal 
spine. ^ The pectoral is more developed on the coloured side, where if 
laid forward it reaches to the middle of the lower (anterior) eye, 
Yentrals six-rayed; the left more expanded than the right. Caudal 
long and pointed, with 17 simple rays ; its length one-fltth of the total. 
Colours—left side white^ with a few minute black dots. The body is 
traversed by three narrow black longitudinal lines, one of which is the 
lateral line, while the others follow respectively the outlines of the 
tips of the neural and haemal spines ; vertical fins black ; left pectoral 
grey at its base and black injts posterior two-thirds ; left ventral black; 
prolongation of the left branchiostogals and membrane black, * Total 
length 31 inches. One specimen. 
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Taken 40 miles S. W. of Akyab, in 100 fa^thoms. 

The fcwo species of A^phorietia have certain points in common : both 
sides of the body are coloured, there are two nostrils on the eye side, the 
cleft of the mouth is almost horizontal, and the anterior dorsal rays are 
rather widely separated and inter-connected by membrane only at their 
bases. 


28. Aphoristia gilesii, n. sp., PL XVIT, Fig. 2. 

• D. 97-98. A. 83-85. C. 14. V. 4. 

Body lanceolate ; its greatest height, which is anterior to the vertical 
middle, is just over one-fourth of the total. The head is much expand¬ 
ed downwards in the opercular region; its length is contained 4^ 
times in the total, and is 5f times the length of the snout, the outline 
of which anteriorly is abruptly truncated. 

The snout and jaws are covered with small scales. 

The eyes are well withiiv the anterior third of the head, and almost 
exactly on the same level: their length is nearly ono-oighth that of the 
head. The interocular space is scaly, the scales encroaching on the 
margins of the eyes, A simple perforated nostril in the anterior part of 
the interorbit, and a tubular one about .half as long as the eye midway 
between the lower eye afid the tip of the snout. No nostrils on the 
blind side. Cleft of mouth horizontal, with a slight down-curve at its 
angle, which is in the vertical from the middle of the eye. 

Dentition feeble; on the blind side only. Gill-cloft narrow and 
low : bianchiostegvl rays and membrane prolonged downwards and back¬ 
wards considerably beyond the edge of the operculum. Scales of 
moderate size, ctenoid on both sides, and so deciduous that their number 
could not be correctly counted. The dorsal fin begins over the middle 
of the upper eye : its first eight rays are separated by wide interspaces, 
and (apparently) connected by membrane only at their bases : the long¬ 
est rays are near the middle of the fin and are contained 2-f times in tho 
body height. The distance of the origin of the anal from the snout is 
equal to the body-height; the longest anal rays are slightly longer than 
the longest dorsal. 

The ventral arises between the gill-covers, and is separated front- 
the origin of the anal by little more than an eye-length. Length of 
caudal 8f in the total. 

Both sides are coloured, recorded in life as “ Earth colour with 
parallel brown lines.*’ In spirit, it is yellow with numerous fins parallel 
brown lines extending along tho body from head to caudal: fins brown. 
Total length, inches. One specimen. 

Locality. Lat 20.® 17'N, Long 88.® 51’E. 193 fathoms, 1 have 
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named this species after Dr. G. M. Giles, who, in the ' Investigator,' 
has added so many deep-sea fishes to the Indian collection. 

• r 

29. Aphoristia wood-masohi, n. sp., PI. XVII, Fig. 1. 

B. 6. D. 90. A. 78. 0.14. Y. 4. L. lat. oiro. 86. L. tr. oiro. 34. ' . 
Body lanceolate; its greatest height, which is jnst behind ^e 
veitical middle, is ^ in the total. Head much expanded in the oper- 
cular region; its length 5j in the total, and 4| times the length' of 
the snout, which terminates in an abrupt straight edge. | 

Snout and jaws covered with small scales. Eyes situated just witpin 
the anterior third of the head; the upper very slightly in advance; 
their length one-seventh that of the head. r, | 

The interocular space is scaly, with two rows of scales, whicB®n- 
croach on the margins of the eyes. There is a simple nostril bet’oen 
the eyes anteriorly, and a tubular nostril as long as the eye midway 
between the lower eye and the tip of the snout. Cleft of mouth hori¬ 
zontal, with a slight down-curve at its angle, which hardly passes behind 
the vertical from the front edge of the lower eye. Dentition feeble, 
and more de/eloped on the blind side. Gill-cleft low: branchiostegal 
rays and membrane prolonged beyond the opercular edge. Scales 
ctenoid on both sides: rather deciduous. The dorsal fin begins abovj) 
the middle of the upper eye: its first two rays are approximated, but 
the next seven are separated by wide interspaces and connected together 
only in their lower part; the longest dorsal rays, near the middle of 
the fin, are contained 3| times in the body height, and the longest anal 
rays are slightly longer. The distance of the origin of the anal from 
the snout is equal to the body-height. The ventral is separated from 
the anal by almost its own length. Length of the caudal one-ninth of 
the total. Colours in spirit, bluish-grey on both sides, with a broad 
blue-black band all round each side, occupying the whole extent and 
breadth of the regions of the inter-neural and interhaemal spines, and 
very pumerous parallel black lines extending from snout to caudal 
through the middle of each row of scales: opercle black: fins black, 
except the caudal which is grey. Total length 5 inches. One specimen. 

Dredged 7| miles E. of North Cinque Island (Andamans), in 490 
fathoms, by Professor Wood-Mason on board the ‘ luve'stigator.’ 
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, , EXPLANATION OP THE PLATES. 

PtATl XVL 

Pig. 1. AmoglamiA jvolvIepM, n. sp. 

Fig. 2. BciovMctes lophoptera^ n. sp. 

Fig. d. Rhomhoidichthf/8 atureuSf n. ap, female. 

Fig. A Bcianectes macrophthalmus, n. sp. 

- Plats XVII. 

• 

Fig. 1. Aphorietia wood-maecniy n. sp. 

Fig. 2. Aphoriutia gilesUy n. sp* 

Fig. 3. Braehypkura xanthoaUctay n. sp., male. 

Fig. 4. Samaria criatatusy Gray. 

Plats XVIII. 

Fig. I. Cynogloaaxia carpenteriy n. ap., female. 

Pig. 2. Amogloama macrolophuBy n. ap. 

Fig. 3. Solea ocuias, u. sp. 
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XVII .—Natwral Jlisiory Notes from S. M,*8 Indian Marine Survey 
Steamer ' InyestigatoT,’ Commander^ Alfred Gakfbktsb, B>. N., 
D. S. O., Commanding, No, 12. Descriptions of some new and rare 
species of Fishes from the Bay of Bengal, obtained during the season of 
1888-89 .—By Alfred Algoge, M. B. (Abeb.), Surgeon-Naturalisi 
to the Survey. 

[Received Sept. 13tjiRead November 6th, 1889,] 

(With Plate XXII.) 

The fishes described in this paper were taken by the trawl during 
the last season’s survey work on the East Coast of the peninsula. There 
are in all ten species, of which seven are new to science, while the 
remaining three appear for the first time as Indian fishes. 

One only is a strictly shore fish : the others were obtained in depths 
ranging from 26 to 68 fathoms, most of them in the greater depth. 

The deep-sea forms met with by the ‘ investigator ’ will be con¬ 
sidered separately ; but from this present account of the produce of a 
few occasional hauls of the trawl, made, when time permitted, in the 
course of delimiting the hundred-fathom line, it will be seen how rich 
and how full of promise are the Gxtra-littoral waters of India. 

Though the fishes now described are from the off waters of the East 
Coast, some of them were mot with in other localities, and these localities 
are also recorded. 4 


Family Percid^. 

A* Apogon-\^o fish, near Chilodipteus, Pomafomus, and Scomhrops, 
its closest resemblance being to the last, was taken on two occasions in 
moderate depths. It is distinguished from Scombrops most conspicu¬ 
ously by the structure of the spinous dorsal, and of the preoperculum. 
In recognition of its nearest alliance I propose the name Parascomhrops, 
diagnosed by the following chai'actera. 

Seven branchiostogals. Jaws with canines : villiform teeth on palate 
and vomer: tongue smooth. Two separate dorsal fins, the first with 
9 spines. Anal with 2 spines. Operculum naked, with weak spines. 
Preopercnlum with a double serrated edge. Scales large and decidu¬ 
ous. Fseudobranchia. 

Pabascombrops pellucidus, g. et sp. nov., PI. XXII, Fig, 1. 

B.7. D.9/i. A.f. L. lat. oiro. 28. Cseo. pyl. 6. P.17. V. 1/6. 0.24. 

Body rather elongate and compressed; its height a little more than 
one-fourth the total. Head compressed and somewhat angular, with 
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well-developed muoiferous cavities: its length (excluding a membra¬ 
nous extension backwards of the operculum) 3^ in the total. The lower- 
jaw is strongly prominent, with a strong sab-ajmphysial knob, which 
forms the tip of the snout. Preoperculum with a double border : the 
outer border recurved at its angle and strongly serrated there and along 
its horizontal limb; the inner with three small spines at its angle. 
Operculum naked, with two weak spines; its angle has a membranous 
extension backwards to the level of the anterior third of the pectoral fin. 
Snout, with tfie projecting lower jaw, as Jong as the eye, which is 3| 
in the head as above limited. Interorbital space narrower than the eye, 
nearly flat from side to side, and marked with obliquely converging lines 
which bound the muoiferous cavities of the skull. Nostrils large. 

.Cleft of mouth very oblique, and wide : the mandibles emarginate 
on either side of the symphysis. Villiform teeth in premaxillm, vomer, 
palatines, and front of mandibles: in addition, a pair of strong fang-like 
canines anteriorly in the upper jaw, and four large and five or six small 
upstanding recurved teeth on each side of the lower, and a single similar 
tooth of medium size near the symphysis. Gill-cleft wide : gill-rakcra 
close-set, numerous, and nearly half as long as the eye. Scales exces¬ 
sively deciduous : one from’ the abdomep is of an inch in diameter, 
with a vertical, crenated posterior edge. The dorsal fins are separated 
by an interspace equal to three-fourths the length of the eye: tha 
spinous is considerably the higher: the 1st spine is small, the 3rd is 
the longest and is equal to two-thirds of the body height, the 4th is 
nearly as long. The 1st anal spine is short, the 2nd as long as the 
eye. Caudal forked almost to its base, ’ forming two distinct lobes. 
Pectoral delicate; its length equals the distance from the tip of the 
snout to the anterior pre-opercular edge. Ventral long, reaching two- 
thirds of the distance to the anal: its spine is long, having its outer 
edge set-close with small uniform recurved spines. Colours in life, 
transparent light brown suffused with the pink refiex of the great 
vessels : opercular and visceral regions like burnished silver. 

Total length inches. The intestine is long and much coiled; 
and there are five very large pyloric cesca. 

Taken in 68 fathoms 16 miles cast of the Devi mouth of the Mdh&- 
naddi delta. A similar sized female specimen with ripe ovaries was 
taken in 65 fathoms (temperature 62° Fahr.) in Lat. 20° 18^ N., Long. 
90° 60'B. 

Family ScORPiSNiDj:. 

Two species of Sebastes wore obtained iii less depths than the above* 
On© of them appears to be Sebastes gerrulatus, (Richardson); and I 
venture to describe it under that name. 



298 A. Aleock— De$GripHons of some neW and rare [Ko. 

j 

SkBASTES 8EBBULATUS. PI. XXII, Pig. 2. 

Bichardson, BexK>rt on the Ichthyology of the Seas of China and Japan, 216 i 
Ghnther, Cat. ii., 106. 

D. 12/^. Af. Ii. lat. oirc. 45; P. 16. V. 1/6. 0. 8/14/3. 

Body compressed ; its height 3^ iu the total, and equal to the length 
of the head. Head uniformly scaly, with all its crests low and crenated. 
Preorbital edge crenate; preopercular border dentate; operculum with 
a single weak spinous point. The occipital and temporal regions are 
traversed each by a rugose ridge ; and the cheek is crossed, from pre¬ 
orbital to pre-opercular angle, by a broad double-crested crenate ridge. 
Snout deep with a narrow excavation between the premaxiliro: its 
length is equal to that of the eye, which is 3f in the head-length. The 
interorbital space is a deep scaly furrow ending anteriorly in a pit. The 
supraorbital ridge is three crested, the edge of each crest being crenat¬ 
ed. Cleft of mouth very oblique. The maxilla reaches beyond the 
level of the middle of the eye \ its hinder expanded end is scaly, and its 
anterior two-thirds has a median longitudinal upstanding serrated crest. 

Each li^ib of the lower jaw is traversed by three parallel serrated 
crests with scaly interspaces. Tongue free. Villiform teeth in the jaws 
and on the projecting head of the vomer : none on the palate. Gill¬ 
opening wide : the last gill-cleft is reduced to a small foramen. Scales 
very thick, of moderate size, bluiitly-ctenoid on the back and sides, 
cycloid on the abdomen. The fii'st tWo and the third and'fourth dorsal 
spines are isolated : the first is short; the third, fourth, and fifth are of 
equal length—two-fifths of the head. The soft dorsal is separated from 
the spinous by a deep notch ; its middle rays are half the length of the 
head; its last ray is double. The 3rd anal spine is the longest and 
strongest. The length of the caudal is a little more than one-fourth 
the total. The pectoral is broad and long with a scaly base ; it reaches 
as far as the posterior edge of the base of the anal. The ventral rays 
are equal in length to the anal. Colours in life, bright scarlet, with a 
series of five indefinite transverse red-brown bands not reaching the 
abdomen : a large iridescent dark-blue circular patch on the operculum : 
pectoral rays bright yellow: irregular rows of dark brown blotches on 
the fins. Length, 4| inches. 

One specimen taken o£E Ganjam in 23 fathoms, on a soft bottom. 

SeBASTES MtJCIPABUSj'sp. -n., PI. XXII, Pig, 3. 

B.7. D, 12/J. A. L. lat. 70. P.19. V. 1/5. C. 2/16/1. 

Height- of body 3|, length of head about 3, in the total. Snout 
sharp, as long as the eye, which is 3f in the head-length ^ with a wide 
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ittter-maxillftry Botoh, into wbieh the knobbed symphysis of the lower 
jaw fits. A pair of upstanding nasal spines, and a pair of short nasal 
jSJaments. The pre-orliital margin has four spiny points; the preoper^ 
cular margin four sharp spines and a short filament ; and the operonlam 
two diverging bony stays ending in flat spines. The interorbital space 
narrows in the middle, where its width is only half an eye-length ; along 
its floor is a median groove with serrated edges. The snpra-orbital 
ridge is sharp and salient, with four large reverted spines, and with a 
short supra-oonlar filament below. Two ’sharp reverted spines, one 
behind the other, in the occipital region ; and a row of three in the tem¬ 
poral region. A strong ridge, with six similar spines, extends across 
the cheek. Cleft of mouth oblique; the maxilla, which is naked, 
reaches the vertical from the hinder margin of the orbit. Villiform 
teeth in both jaws and on the very strongly projecting head of the 
vomer: none on the palate. Tongue free. A large muciferous canal, 
with several distant large (circular openings, extends along the free 
margin of the preoperculum and the limb of the lower jaw up to the 
symphysis. Gill-opening wide. One strong humeral spine. 

Scales ctenoid ; small, and becoming very minute on the head and 
abdomen. The lateral line shows as ^2 double keel-like spines. 1st 
dorsal spine very short; the 4th and 5th are the longest and strongest— 
equal to -5^ body height in length : the middle rays of the soft dorsal 
are equal to half the body height. 1st anal spine very short, the 2nd 
stout, the 3rd the longest, but slender. The length of the caudal is 
about 4| in the total: that of the pectoral is a little greater than the 
body height. The ventral spine is very strong. Colours : body and fins 
bright red : a series of four transverse broad dark bands across the back 
and sides, and irregular rows of dark-red and brown spots on the fins ; a 
•black blotch in the posterior part of the spinous dorsal. Total length, 
8f inches. 

Captured 26 miles N. by E. of Gopalpur in 45 fathoms : bottom 
mud. 

One specimen. 

Minous ineemis, sp. n., PI. XXII, Fig. 4. 

B.7. A.P.11/1. V. 1/5 0.13. 

Distinguished by feeble armature of head, and flexible spines. 

Head and body much compressed, height of body about one-fourth, 
length of head about one-third of the total. Edge of pre-orbital with 
two short flat diverging spines. Freoperculum with a spine at its angle, 
and dentations along its lower edge. Operculum with two weak diverg- 
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ing stays not, or hardly, projecting as spines. A low orenate ridge 
across the cheek ; and a similar ridge across the occipital, and another 
across the temporal region. Snoat as long aS the eye, or one-fonrth 
the length of the head. Interocular space narrower than the eye; 
with a median longitudinal groove; and bounded by thin shaip crenate 
supra-orbital ridges. 

Cleft of mouth wide and oblique. The maxilla is much expanded 
behind. A barbel about the middle of the limb of the lower jaw. Villi- 
form teeth in the jaws and ^palatines. Gill-opening widfe : the posterior 
gill-cleft is a small foramen. Gill-rakers close-set and numerous. Integu¬ 
ment comparatively thin, without scales : it invests all the fins. The 
lateral line shows as 17 to 18 tubular papillre. All the fin-rays are 
simple. Dorsal fins continuous, the soft portion being the higher : all 
the spines are weak and flexible, the 1st being very small. Anal spines 
hidden, the 1st being visible only on reflecting the skin. Caudal about 
one-fifth of the total length. Pectoral as ,long as the head : its free 
filament reaches to the 3rd anal ray. Ventral nearly half as long as 
pectoral. Colours in life:—rosy red with white and gray mottlings and 
minute black dots; throat and barbels white; pectoral, ventral, and 
anal fins edged with black. Tcjtal length 2^ inches. 

Taken in 70 fathoms, east of'the Sacramento shoal on the Goddvari 
coast. 

Two specimens; the body of one of them almost completely invested 
by a colony of hydroid polyps (JPodocorynSy sp.), 

t 

Tamily SciiENiDj:, 

SCI-ENA OPHICEPS, Sp. n. 

P-10/ \ L- lat. L. Tr. (nsaally 16). 

P. 20. V. 1/6. C. 17. 

Body elongate low and compi'essod ; head long low and pyramidal. 
The dorsal profile makes a straight ascent, at an angle of about 23®, 
from the tip of the snout to the first dorsal spine, and thence abruptly 
makes an almost straight descent, at an angle of about 10® with the 
horizon, to near the base of the caudal. Height of the body to 4|, 
length of head 3f to 3|-, in the total. The height of the head equals its 
length behind the middle of the orbit. The snout is acutely pointed; 
its length is equal to a diameter and a half of the eye, which is 61 in the 
head-lengtih; not overhanging the mouth. The upper jaw overlaps the 
lower, so that when the mouth is shut the anterior canine-like teeth pro¬ 
ject like fangs. The tip of the snout has three large pores, and a free 
bi-lobed flap of skin with a wide pooket-like pore between the lobes, each 
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lo1>e with a similar pore. The interorbital space is nearly flat from side 
to side, and as broad as the eye is longf. Nostrils large. Month oblique ; 
the maxilla reaches the vertical from the posterior border of the orbit; 
Lips thick, and beset 'with filiform papilles, the upper lip most thickly 
so. Villiform teeth in both jaws : in the premaxillee an outer row of 
sharp curved teeth of which the anterior four are canine-like j in the 
xnandibles an inner row of distant sharp conical teeth. Preopercular 
margin finely |errated, with some small spiny teeth at its angle : two 
weak opercular points. Gill-rakers on the inner edge of first ai*ch 
bacillate; on the other arches in the form of sharply-toothed double- 
crowned tubercles. Scales ctenoid, except on snout and infra-orbital. 
All the dorsal spines weak and flexible; the 1st very small, the 3rd and 
4th the highest and equal to nearly half the body height. 1st anal spine 
almost invisible; the 2nd a little longer than the eye, and qot half the 
length of the rays. Pectorals large and falciform, in length equal to the 
head without the snout, or to»the body height, Ventrals two-thirds the 
length of the pectorals. Caudal a sharp-pointed wedge; its length 5^ 
to 5f in the total. Colours in life: back silvery shot with metallic 
green and red ; belly like burnished silver: a blue blotch on operculum . 
pectorals yellow, the other fins grey suffmaed with orange. The stomach 
with its cffioum occupies nearly the whole length of the abdominal cavity ; 
its walls are very thick, and in addition to the simple tubular follicles of 
the mucosa, there are some coiled tubular glands in the submucosa. 
There are six pyloric appendages. The air-bladder is large and strong, 
with a long terminal spur and 28 lateral arborescent appendages on 
each side. 

The largest specimen is 11 inches long. 

Localities : off the Mahanaddi delta in 5 to 9 fathoms ; and off the 
Goddvari delta in 4 to 5 fathoms. 

Family TaACHiNiDiB. 

An Uranoscopus which agrees in almost every detail with Uranos- 
copus cognatus (Cantor) was taken at two or three .stations near shore; 
and Ohampsodon vorax (Qthr.^ was found three times in deep water, 

Ubanoscopus cognatus. 

Oantor, Catalogue of Malayan Fishes, p. 21, (or J. A. S. B. Oot, 1849, p. 1003) ; 

CKinther, Cat. ii, 227* 

. • 

Our 'Speoimens have not the pectoral rays tipped with scarlet; and 
the 15th dorsal ray seems to be only a branch from the base of the 14th« 
Some have a small supra-ocular filament. There are 24 vertebrae. The 
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bperoular border is completed by a toogb membranous extension upwards 
of the saboperculum. Of the three pairs of spines beneath the lower jaw, 
the anterior are the sharp ends of the clavicles, and the others are pro¬ 
cesses from the pubic bones. A specimen dissected had the ovaries 
much enlarged, the ova being of an inch in diameter. 

Length of largest specimen, 5| inches. 

Localities: OfE False Point, in 10 fathoms: 28 miles S. W. of Puri, 
in 25 fathoms; 5 miles south of Ganjam, in 25 fathoms. 

Champsodon vorax. 

Giinther, Proo. Zool. Soo., 1867, p. 102; and Zool. Challenger, vol. i, pt. ri, 
pp. 62, 43, and 66, pi. xziii, lig. A, and vol. zxii, p. 49. ^ 

Our Specimens all have the radial formula D. 5/21, A. 19. There is 
a pair of. sharp diverging spines on each pre-orbital margin, and a- 
similar pair on the lower border of the preoperculum. Two pirallel 
ridges pass from the snout, above each eye, to the occiput, where they 
diverge to terminate in a sharp bifid spine on the tympanic region. 
There are transverse rows of small milk-white (in spirit) papillre on the 
head and body. Diameter of Scales ^ inch, the free edge with four or 
five sharp teeth about two-thirds the diameter of the scale in length. 
Colours in life:—dorsum metallic green; belly silvery : spinous dorsal 
black : caudal with a dark base and black edge. 

Total length of the largest specimen 5 inches. 

Localities: 16 miles E. of mouth of Devi river in the Mdhantwidi 
delta, in 68 fathoms: [Bay of Bengal, Lat. 20° 18' N*. Long 90° 
60' E., in 65 fathoms, bottom temperature 65° Fahr,: 40 miles S. W. 
Akyab, in 100 fathoms, bottom temperature 62° Fahr.]. In the * Investi¬ 
gator’ collection from the Malabar coast is a single specimen an inch and 
a half long, taken in 28 fathoms. 

Family Pediculati. 

Specimens of a small Lophius were taken on one ocdasion in.a 
moderate depth. It bears a close resemblanco to L. (Wahl), 

but I am unable to identify it with the descriptions of that fish, ahd 
propose to regard it as a distinct species. 

Lophius indigus, sp, n. 

D. 8/3/8. A.6-J. 0.8. P.23. V. 6. 

Cephalic disk enormous; half the total length, including caudal; 
its vertex studded with spinous tubercles, and its margin completely 
fringed with skinny appendages which are continued, along the middiei 



line of the body and tail to the base o£ the eaadal. Long dionxoter of 
the eje about one-tenth the head length. The supra-orbital m^tgin 
groxoinent^ with two large simple spines. Interorbital spaoe ooncare ; 
two eye-lengths in breadth. Mouth as broad as the disk: the anterior 
part of its floor, with the tongue and upper surface of the branchial 
arches, coloured like the body. Teeth sharp and depressable inwards : 
in two series in the upper, three in the lower jaw, the outer series in 
both jaws being very small. Two teeth on each side of the vomer, and 
three or four in*a row on the palatines. Gills three. Branchiostogals 
five. Humeral spine bifid. First dorsal spine slender, naked, and 
ending in a tuft: the second with a fringed edge : the third bristle-like. 

Colours in life: dorsum dark grey reticulated with narrow black 
vermicular lines ; belly and throat colourless. The stomach is a globu¬ 
lar sac; the intestine long and coiled; and the two pyloric appendages 
very large and long. Total length ; If inches. • 

Locality; 5 miles S. of Gan jam, in 25 fathoms, on a clean sandy 
bottom. 

Among the * Investigator * collections is a specimen of this fish 3| 
inches long, taken in 28 fathoms o£E the Malabar coast. In this 
specimen the humeral spine has two smaller diverging spines at its base. 

f 

Family CoixiDiB. 

Pbionotus alepis, sp. n., PL XXII, Fig. 5. 

This little fish seems to be very closely allied to Prionotus 
tratus {Richardson), from which it differs in having a scale-less integu¬ 
ment. Before describing it, its points of community with P, hirostratua 
may be reviewed, after Jordan and Hughes’ scheme (PrOc. U. S. Xat. 
Mus. 1886, voL ix, pp. 327-338). 

Dorsal spines 10, rays 13: anal rays 11. Mouth comparatively 
large, the maxilla being two-fifths of the head-length, and the mandible 
extending to the vertical from the front edge of the eye. No cross 
groove on the top of the head. Free rays of pectoral tapering, and not 
expanded at the tip. Black patch on spinous dorsal diffused over more 
than two spines, and not ocejlated. Preopercnlar spine with a distinct 
smaller one at its base. Gill-rakers slender and tapering. 

Pre-orbital produced beyond the snout. Spines on the head well- 
developed. Pectoral fins truncated. 

DescriptioUf 

D. 10/18. A. U. P. 12/3. V. 1/5. C. 20. 

Head of enormous relative size, being longer (caudal excluded), 
higher, and wider than the compressed body. Outline of the body 
tnangiUar, with a crescentic expapsipn at the base of the caudal. Snout 
39 
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A. Alcock— Des&riptionB cf^some or raf^ 8,^ 

bill-shaped, with two horizontal, adranoed, serrate hozfis formed hj the 
prolongation of the preorbitals, and with a strong di44ian knob. The 
eyes, which are rather more than two-sevenths the length of the head, 
diverge from one another behind, where they are a little more than a 
diameter apart. The concave interorbital space is ''bounded by pro¬ 
minent sharp Bupra-orbital margins, in the middle of which is a broad 
upstanding spine with recurved tip. On each side of the origin of tha 
spinous dorsal is a sharp serrated occipital spine, as long as the eye. 
Operculum with a transverse ridge ending in a small spine. Preopdr- 
cnlum with two Spines at its angle, one behind the other; and thrdd 
dentations along its lower border, "Mouth large and broad. Minute 
teeth in jaw, palate, and vomer. 

Gill-openings wide : the branchiostegals a good deal uncovered b;^ 
the operculum, in repose. Gill-rakcre close-set; in fonn like long 
pointed bristles. No scales. The lateral line, which consists of Id* 
closo-set prbminent tubes diminishing in size from before backwards, 
extends only as far as the vertical from the 1st dorsal ray. The spinous 
dorsal is higher than the soft; the 2nd, 3rd, and 4th spines are the 
stiongest and highest, being rather over half the height pf the head. 
The anal rays ana longer than the soft dorsal rays. The caudal is very 
large, deeply forked, and half as long as the head. The pectoral 
reaches as far as the base of the last anal ray; and the first free ray 
nearly as far. The vential is four-fiftlia the length of the pectoral: 
its spine is very strong and sharp. Colours in life : body light sea- 
green with two irregular lines of purple-brown blotches along the 
dorsum ; head mottled with tortoise-shell, green, and blue: spinous 
dorsal light brown, with an oval black patch extending from the third 
to the sixth, spines : soft dorsal transparent grey, traversed by an Pblique 
dark band : anal ventials and caudal transparent grey, the last wT'>a 
V-shaped dark band at its base. Pectorals mottled and blotched with 
green, brown, orange, and yellow: their free filaments rosy red. 

Two specimens, the longer of which is inch. 

Taken in 68 fathoms, 16 miles east of the mouth of the Devi river in 
the Mahanaddi Delta. 

The discovery of a Frionotus in the Indian Seas is highly inter¬ 
esting. 

Family Murjinidj:. 

In the same very productive 68 fathoms haul a most curious Mu- 
rsmid was obtained. In Dr, Gunther’s scheme (Gunther, Cat. viii, 19- 
20), it would come between the Myrina and the Ophtchthyina, having a 
dentitiot) similar to some Ophichthyines, with a Myrine tail. Its most 
peculiar character is found at the tip of the snout, where there is a boM 
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of bone, formed apparently by an expansion of tbe pi^matillaries. ooyer^ 
ed with teelhr* I *^o not think this fish oan be plaoed in any hitherto 
established genus; and I propose^for it the generio name Bathymyrw^ 
with the following diagnosis (after Dr. Gunther’s scheme) 

Branobial openings in the pharynx are wide sltts. Tail longer than 
the trunk. Heart situated immediately behind the gills. Muscular and 
osseous systems well-developed. Gill-openings separated by an inter¬ 
space. Nostrils labial. Tongue not entirely free. End of the tail sur¬ 
rounded by thei fin. Pectorals well-developed. Doisal fin commencing 
immediately behind the gill-opetiing. Teeth in the jaws uniseriah 
Inter-maxillary forming the end of the snout. 

Bathymyrus echinorhynchus, gen. et sp. n., PL XXTI, Fig. 6. 

Body cylindrical anteriorly, compressed posteriorly. Tail longer 
than the body by one-half. Head, excluding the branchiostegal region, 
one-seventh of the total: cylindrical, tapering slightly ; the *mOciferous 
cavities well-developed. Thp snout projects beyond the lower jaw; it 
is as long as the eye, which is one-fifth of the head as above limited ; 
and its tip is formed by a massive upward and lateral expansion, stud¬ 
ded, with small curved teeth, of the promaxillaries. The nostrils are in 
contact with the margiit of fhe upper Hp^ the anterior being tubular and 
situated near the end of the snout, the posterior being valved and placed 
in front of the lower border of the eye. The gape of the mouth extends 
a little behind the vertical from the posterior border of the orbit. There 
is a single series of close-set, uniform, small sharp teeth in the maxxllse 
and in the mandibles : a few similar teeth on the vomer at its junction, 
with the promaxillaries, and a cluster of sharp down-curved teeth on the 
extra-oral rostral expansion of the promaxillaries. The tongue is long 
and attached up to its tip by an extensible frenum. The gili->openingfl . 
extend obliquely from the upper edge of the base of the pectoral almost 
to the middle line of the abdomen, where they are separated by a narrow 
interspaoe. The gill-laminm are long, coaise, and cylindrical. The 
branchiostegal region is one-thh’d the length of the head. There is 
an oblique bony stay across tlie operculum. The integument is scale¬ 
less. The pectorals are longer than the greatest body height. The 
dorsal begins above the origin of the pectorals. The caudal is Well- 
developed, confluent with the vertical fins, and with a truncated tip. 
Odlours in life, transparent grey with numerous minute specks oi black. 

Total length of the single specimen 10|^ inches. 

Locality: 16 miles east of the mouth of the Devi river iir M^h^* 
naddi delta in 68 fathoms. 

4 

I have to record my deep obligations "to Professor Wood-Mason for 
tile advice and help whiob he has so kindly given me in all my work.-* 
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XVIIL —The Ethiopian and Oriental Bepreientfitiuee of the Mantodean 
Subfamily Vatidfie.—By J. Wood-Masok, Superintendent of the 
Indian Museum, and Professor of Comparative Anatomy in the 
Medical College of Bengal, Calcutta, 

[Bead Noyember 6th, 1889.], 

Qenus 1. Dai^xjria, St&l. 

Danuria, St&l, 5fy. Kongh Vet.-Akad. F8rh. 1857, p, 169 ;** 1872, p, 887, <f t 
Bih. Kongl. Vet.-Akad. Handl. 1877, pp. 69-70, g 2 •—SansBure, Orthopt. 1870, 
t. i, p. 309. 

Distribution. —South and East-African sub-regions of the Ethio¬ 
pian Region. 

# 

.r 1. Danuria thunbergi, StSl. 

Va/mria thunbergij StM, 5fv. Kongl. Vet.-^had, F5rh. 1867, p. 1695 1872, 
p. 883, cf. —SausBure, Orthopt. 1870, t. i, p. 444, pi. v, figs, 66, 66a, 67, <J 5*— 

de Bormans, Ann. Soo. Ent. Belg. 1881, vol. zxv, p. 23. 

Hab.—N atal (S^aZ) ; South Africa (Saussure, de Bormans), 

2. DanueiA bolauana, Saussure. 

DanuHa bolauana, Sansaure, Bull. Entom. Suisse 1869, t. iii, p. 79, tf ; 
Orthopt. 1870, t. i, p. 310, (f.—do Bormans, Ann. Soo. Ent. Belg. 1881, vol. ixv, p. 22. 

Hab.—Z anzibar {Saussure) ; South Africa (cZe Bormans), 

3. Danuria superciliaris, (Gerstaecker). 

Mantis {Danuria?) superciliaris, Gorstaeoker, Arch. f. Naturgesoh. 1869, xzxv 
Jahrg., i Band, S. 210, et v. d. Deoken's Keison in Ost-Afrika, iii Band, ii Abt., S. 15, 
Taf. 1, fig. 7, 7a., 76., ? nymph. 

Hab. —Wanga, East-Africa. 

Possibly an immature female of the preceding. 

4. Danuria elongata, de Borre. 

Danuria elongata, de Borre, Liste d. Mant. Mug. Boy, Hist. Nat, Belg 1883 
p. 19, <r, * 

Hab.—S outhern Guinea, 

5. Danuria BUCHHOLZi, Gerstaecker, 

Danuria huchhohi, Gerstaecker,. Beifcrag z . Kennt. Orthopt.-Fauna Guinea’a 
1883, p. 55, d*. 

Hab. —Akkra^ Gold Coact. 
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Genus 2. Popa, StU. 

TopOf Stil, Songl.'Vet.-AJcad. F5rh. 1857, p. 169 1 1871| p. 8861 Bib. Eong^ 
Sr. Vet.-Akad. Handl. 1877, p. 70. 

Distribution. —Soath-Afrioan and Malagasy sab-regions of the 
Ethiopian Begion. 


6. POPA UNDATA, (Fabr.). 

Mantis imdata, Fabr., Ent. Syat. 1793, t. ii,* p. 19, no. 28, $.—Obarpentier, 
Orthopt. Deso. et Depict. 1841, tab. 33, c/* ¥. 

Theoclytea ? undata^ Serrille, Hist. Nat. d. Orthopt. 1839, p. 152, 9- 
Popa spurca, St&l, 6fr. Eongl. Vet.-Alcad. F9rh. 1857, p. 189; et 1872, p. 887, cf • 
Topa widataj Bates, F. Z. S, 1863, p. 473.—Sanssnre, Mel. Orthopt. 1872, t, ii, 
p. 79, ¥ (redeso.). 

Two males differ from seren females from British Oaffraria, and 
agree with a very large (63 mm. long) male from Delagoa Bay, in the 
Indian Museum, in the absence of lobes in the posterior legs, the sole 
character upon which P. apurca is founded by StSl, who was acquainted 
only with the male sex, of which lobeless hindlegs would appear to be 
a very usual, if not an invariable, peculiarity. 

Bates had already uni(;ed these two'supposed speoies. 

Hab. —Cape of Good Hope (Gharpentier^ Serville) ; Natal (Stdlf 
Bates); South Africa (Saussure); Bedford, British Caffraria; Delagoa 
Bay; Madagascar (Bates)e • 


Genus 3. HETBB0CH.a:TA, Westwood. 

d* 9. Body greatly elongated, bacilliform, without foliaceous lobes 
and spines. 

Head between the points of the sharp conical comeal spines nearly 
twice as wide as the pronotum at its dilatation; vertex concave, its 
median and sub-median lobes lower than its extensive lateral lobes, 
which with the eyes are bent forwards at obtuse angles to the rest of 
the vertex. 

Organs of flight coloured: tegmina with the marginal flold ir¬ 
regularly reticulate, the anterior radial forked just before the apical 
fourth, the posterior radial simple, the anterior prong of anterior ulnar 
simple, the posterior 4-brancbed, the dividens anastomosed with the 
posterior ulnar just before the posterior margin, and the plicate vein reach¬ 
ing the margin, but sending its three of four branches through the anal 
gusset, which is hence venose: wings with the anterior area narrow 
and the anterior ulnar simple and unbranched. • 
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Forelegs: po:^8erobclavat4^v the ioner/os^si armed at base with 
lobate saw-like teeth; fenlDr% nAtrowi sinuoas aboTe, weakly arched be¬ 
low, where they are armed oi^ t^e outer edge^ with 5 yery loug and 
sharp spines, on the inner edge with 13 alterni^tely shorter and longer, 
and on the disk with 4. Posterior legs without foliaceous lobes, but 
furnished with genicular spines; tibiss slightly thickened fusiformly, 
five-crested; 1st tai'sal joint hardly longer than the two next together# 

DisiRiBUTiOK.—East-African sub-region of the Ethiopian Region, 

I 

' 7. Heteroch^ta tenuipes, Westwood. 

Toioodera tenuipes, Westwood, Ann. Nat Hist. 1842, vol. viii, p 272. 

ToKodera {Heterochceta) tenuipes, Westw. Aro. Entom. 1842, vol. i, p. 163, pi# 
41, 

Ueterochata tenuipes, Gerstaecker, Beit. z. Kennt. Orthopt.-Fanna Guinea’s 
1883, p. 66, ? ot nymph. 

Hab. — West and East-Africa: Senegal (Wesiwood); Bagamojo, 
Zanzibar mainland (Gerstaecker), * 

Genus 4. Hftbroch^tula, nov, 

tf $ , Sexes alike. Body small, delicate, long, slender, bacilhform. 

Head transverse, depressed, nearly horizontal, pentagonal; vertex 
much produced above the level of the eyes, distinctly divided by notches 
and grooves into five lobes, a median, two sub-median, and two lateral, 
the median with the inner parts of the sub-median forming the upper, 
the outer parts of the sub-median and the lateral with the eyes to the 
corneal spines on each side, the two superolateral, and the corneal spines 
to the labrum on each side, the two iiifero-lateral sides of the pentagon; 
middle of vertex concave or convex or level according as the median lobe 
or the sub-median lobes are the higher or all are of equal height; eyes 
compressed, laterally very salient, with a short simple or a bifid non- 
facetod corneal spine at the upper and outer angle; facial shield a 
transverse band deeply indented by the antennas and not very distinctly 
defined basally, and concave apically; a small tubercle between the 
antennal scrobe and the eye on each side homologous with the curved 
ridge in Tozodera. 

Pronotum transversely convex, transversod from the base to beyond 
the middle of the anterior lobe by a fine raised median line, which at 
the apex of the posterior and throughout in the anterior lobe is lodged 
in a shallow groove ; its deflexed sides very finely toothed and its disk 
very minutely and sparsely gramilose. 

Terminal tergum of the abdomen transverse, truncated at the ex¬ 
tremity. Cerci short, broadly foliaceous. 
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Organs of flight'^lonr^. 'the of’Hie nntrginal 

field long and veiy oblique ahd rarely branched and'anastbniQiied so as to 
form a retioulum. with very long and nairrow tiesheS, posterior radicd aim* 
pie, anterior prong of anterior ulnar d* 2-brane8ed, 9 1-branched; posterior 
prong d* 2-branched, 9 3-branohed, dividens not quite reaching the 
margin, plicate vein reaching the margin, but sending its two branches 
through the anal gusset, which is hence venose, all the veins straight and 
much more oblique than in the preceding genus. Wings with the an¬ 
terior area narSow and the anterior ulnar simple. 

Forelegs of the same proportions is in the preceding; the coxee above 
depressed and unarmed ; femora armed below on the outer edge with 4 
spines (order of length 2, 1, 3, 4), on the inner edge with 13 or 14 alter¬ 
nately shorter and longer (up to tho 10th, which is followed by 2 or 3 
short ones, the series being completed in each case by one which is 
somewhat longer than any of the rest), and on the disk with 4 ; tibios 
blunt roof-sbaped. Posterior legs without foliaceous lobes, but provided 
with genicular spines ; lateral genicular lobes of feebly 4-cri8tate femora 
short or acuminately produced ; tibiro filiform, terete above, feebly bi- 
cristate below; 1st joint of tarsus not longer then the next two taken 
together. 

Distribution.—I ndian^nb-region of the Oriental Region. 

8. HETEROCH^lTUtiA TRICOLOR, W.-M. 

Heterockasta tricolor^ Wood-Mason, Ann, & Mag. Nat Hist. 1876, vol xviii, ser. 4, 
p. 441, 2 , 

Hab. — 9 , Calcutta, Bengal {type) ; (7 9, Khurda, Orissa (var.), 

9, HETEROCH.ffliaLA PISSISPINIS, n. sp. 

Ripe Nymph. Corneal spines bifid. Submedian lobes of vertex 
conically or triangularly prolonged above the median so as to form an 
occipital concavity for the reception of the rounded anterior end of the 
pronotum. Anterior femora triangularly produced in the mid dorsal 
line over the knee joint, with the last long spine of their lower and 
inner margin preceded by three shorter ones. Lateral genicular lobes 
of the four posterior femora acuminately produced, especially in the 
anterior pair, in which they are twice the length of those of the 
posterior pair. Tip of abdomen broken off. 

Length of pronotum 14 millims., of which the anterior and posterior 
lobes are respectively 3'75 and 10*25 1 t>f anterior coxa 6*66, femur 8. 

Hab. —Bangalore, Mysore. 
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^thedochroat Wood-Mason, 4nn. A Mag. Kafr. Hiist. 1877, yol. jix, 4, p,' 
90S,<r%. 

Araacia, StM, Bih. Sv. Kongl. Yet.-A^d. Handl. 1877, Bd. ir, Ko«10, p, 70, $ 

<9* $ . Sexes alike. Body greatly elongated, l^iililorm. 

Head of moderate size, not wider than the dilata^on' of the 
pronotum; occiput concave; vertex divided by groovbs, iftia five 
lobes, two lateral, which are always conoldally produced or'swollen, 
two sub-median, which may 6r may not be produced, add One median 
forming a horizontal transversely convex elevation^ of considerable 
antoro-posterior extent which widens slightly to it® abrupt tertoi- 
nation immediately above and behind the stemmata iti a vertical 
flat area with a semicircular or symmetrically sinuouer prominent 
margin, which appears to coincide with the forks of the epicranial 
suture and 'may or may not be produced in the middle line* into a horn, 
which may be simple or bifld; furnished at the ocular margins of the 
forehead with a small spine-like tubercle and lower down at the same 
margin with a faint wrinkle, on each side; eyes higher than broad, 
strongly prominnlous, tumid, and furnished at the upper and outer 
angle, or at the junction of the upper and the lateral parts of their con¬ 
tour, with a conical non-faceted spine or at least with a minute round flat 
smooth tubercle; stemmata large on a three-way tubercle; facial shield 
pentagonal with its basal atigle obtuse and somewhat projecting; 
clypeus with a strong mesially interrupted sub-apical transverse ridge; 
labrum convex ; antennee setaceous, much shorter than the prothorax. 

Prothorax granulose: pronotum greatly elongated, steeply roof- 
shaped as to its slightly bowed posterior lobe, with the top of the ridge 
surmounted in the female by a prominent raised median dorsal line 
extending into the anterior lobe, which dorsal line is present in the 
male only for a short distance from the two ends of the pronotum; 
gradually widening from the dilatation to either end, 

2-6 sterna of abdomen with a short sharp carina ending in a point 
at the middle of their hinder margin, d* 7-8 sterna emarginate at the 
extremity; terga with a raised median line which is produced to a point 
at the hinder end and increases, the point concomitantly decreasing, in 
strength to the extremity of the abdomen ; 10th tergum flatly roof-shaped, 
short, about twice as broad as long, rounded' at the extremity. Oerci 
broadly foliaceous, spatulate, rounded or truncate-rounded at the extre¬ 
mity. 

Organs of flight when closed hardly extending beyond the apex of 
the fifth abdominal segment; their marginal fields subcoriaceous, 
semiopaque^ the rest of the tegmina membranous, $ semi-transparent, 
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liyaliiid, thS Mat q( ^nga membranous^ i hyaline or at mosl 
obaoletely tess^latedi $ more or less distinotly and extensively tessela- 
ted with pellucid bfrOwn: longitndinal veins of tegmina very slightly and 
widely shuLons,'rimost straight; anterior radial forked at or just l^fore 
its apical third». 4 ^ 08 terior radid>l simple, anastomosed to the anterior for 
a shorl distance soon after its origin, becoming again free at the stigma, 
which is indistinqt, colourless, and in the radio-ulnar interspace; anterior 
prong ef anterior ulnar 1 or 2-braiiched, posterior prong 4 to 5-branohed; 
dividens running to posterior margin or into posterior ulnar; plioata 
sending its main stem direct to the margin, its branches through the anal 
gusset, which is hence venose; and the transverse veinlets carved; wings 
with distinct artaj emai'gination, unbranched anterior ulnar, and drst 
plicate vein forked at or before the en'd of its basal third. 

Anterior cosea triquetrous, their crests, especially the posterior, 
granulose-spinulose, the anterior or upper expanded at the*apex into a 
short foliaceous lobe; femora with their upper margin concave, cristate 
at the apex, their lower armed on the outer edge with 5 spines, of which 
the first two are sub-equal and longer and the last three sub-equal and 
shorter, on the inner edge with 12-14 alternately shorter and longer, 
of which the two last are long ones, and on the disk with 3 small ones ; 
tibies weak, curved, slightly enlarged to either end from their thin mid¬ 
dle, but especially to the armed end, terete above to within a little of the 
apex, which is faintly crested, paucispinose, being armed only on the 
apical fifth of their outer edge and on the apical half of their inner 
edge, terminal claw long and rather abruptly hooked. 

Posterior legs rather short, strongly crested; femora prismatic, 
without genicular spines, with four crests, which may or may not be 
expanded into foliaceous lobes and in the latter case are spinulose, their 
knee-lobes short, submucronate-triangular; tibiae triquetrous, equal to 
or a trifle longer than the femora, with three crests, one dorsal and two 
ventral, with or without foliaceous lobes, in which latter case they are 
6-sided and fusiformly enlarged ; first tarsal joint short, only about as 
long as the two following taken together. 

Distribution. —Indian and [South Indian and]* Ceylonese sub- 
regions of the Oriental Region. 

The discovery of two species with well-developed corneal spines has 
led to the detection of vestiges of those structures in the typical species. 


* The braoheta are intended to indioater that no representative of the genna 
has yet been recorded from the portion of the anbregion the name of which is 
enoloaed. * 
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10. .^THALOOHEOA ASHMOLIANA, (Westw.) 

Vatea aahmoUanuSt Westw., Ann. Nat. Hist. 1842, vol. Tiu, p. 272; Arcana 
Entomol. 1843, vol. ii, p. (note f) ? ■ 

^thalochroa aahn/ioliana, Wood-Mason, Ann. A Mag. Nat. Hist. 1877, vol. xiz, 
ser. 4, p, 308, <f ?P. Z. S. 1878, p. 584. 

Areacia ashmoUana, St&l, Bih. Sv. Vet.-Akad, Hand. 1877, Bd. iv, no. 10, p. 76, ?. 

cT 9 , Margin of anterior end of median lobe of vertex bisinnous 
■with a minute blunt projection on each side of the middle line. Eyes 
with a minute, slightly convex circular non-faceted spot or tubercle 
representing a corneal spine. 

Tegmina: a finger-print-like mark at the base forming a curved 
band across the closed oigans of flight, a marbling along the marginal 
field, and some short streaks on the longitudinal veins—deep rich brown,^ 
and some obscure brown blotches on the membrane, which in the $ is 
clouded'with greyish whity-brown, but in the male is almost perfectly’ 
hyaline; the anterior and posterior prongs of tho anterior ulnar are 
respectively 1- and 4-branched; tho dividens runs to the posterior 
margin. 

Wings : d* the anterior margin and apex marbled with dark brown 
and the rest hyaline : 2 the anterior margin and apex more extensively 
and deeply marbled with dark brown ; a tesselated pellucid violet-fuscous 
blotch of greater or less extent near the base of tho posterior area, 
which is followed by broken and anastomosed concentric waves of the 
same colour, and also of varying .extent and intensity,, extending be¬ 
tween the seventh plicate vein and the anterior margin to the outer 
margin, and, when less developed, leaving an ante-apical roundish patch 
of sub-hyaline in the anterior area. 

Four posterior femora with three sub-triangular foliaceous lobes 
near the apex, one on tho upper or posterior of the dorsal crests, and 
two on tho two ventral crests, all arched proximally and sub-dentate 
distally; tibies with one foliaceous lobe extending from the knees to 
the middle of the joint on its dorsal crest and with their two ventral 
crests foliaceously expanded throughout increasingly from the base, so 
much so in a female from Ceylon that the joint when viewed from below 
has a long spatnlate outline. 

Total length, S 100, $ 115 millims.; length of pronotum 33, 
5 40, of which the anterior and posterior lobes are respectivelv, 

7’6, 9 9*6 and c? 25*4, 9 30‘5; width of prothorax at supracoxal dila¬ 
tation, 6^ 4*5, 9 5*6, at hinder extremity, d* 3*6, 9 4.5 ; length of 
abdomen, <? 46, 9 52, width at middle, d* 3 5, 9 6; length of teg¬ 
mina, d* 46, 9 55, width at middle, d* 9, 9 11, near base d*, 11 9 12*6; 
length of Things, tj 42, 9 52,‘breadth d* 22*5, 9 27; length of fore coxa, 
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6* 16, ? 16*5; femtir, ^ 16*5, 9 19*75, breadth at angulation dS 2, 
$ 3; tibia, from base to insertion of tai'sus, d* 12, 9 15; of immediate 
femur, 12*5, 9 16'6; tibia, d 12*5, 9 15*6; of posterior femttr, 
d* 15, 9 19; tibia, d 15, 9 19; of antennoe, d 23, 9 18; of oeroi| 
d 7*6, 9 8*5; width d 2, 9 2*6. 

Has. —^Bombay (var. sim'plicifei) ; Calcutta, Berhampur, and JaU 
piguri, Bengal; “ N. India ’* (var, insignis) ; Ellore, Godavery District, 
Madras Presidency (Sir Walter Elliott's drawings) ; Colombo, Ceylon. 

• 

11 . -^Ethalochroa affinis, n. sp. 

d . Anterior end of median lobe of vertex produced upwards in 
the middle line into a small blunt spine or tubercle. Eyes with a sharp 
regularly conical non-faoeted corneal spine. 

Organs of flight coloured as in the preceding. In the tegraina the 
anterior and posterior prongs of the anterior ulnar are 2- anif 4-branohed 
respectively and the divideng is anastomosed with the posterior ulnar. 

Legs as in the preceding. Fore tibim with 4-5 spines outside and 
7-8 inside. 

Total length 78*5 raillims.; length of pronotum 26, of which the 
anterior and posterior lobes aie respcotivply G and 20, breadth at supra- 
coxal dilatation 4, at hinder end 3 25 ; length of moso- and metanotum 
with seg. med, 14; of abdomen without scg. mecl. 38, breadth at 
middle 4 ; length of tegmina 36 5, breadth near base 9, at middle 7 ; length 
of wings 35, breadth 20; length of *fore coxa 11, femur 14, breadth at 
angulation 3, length of tibia, from base to insertion of tarsus, 10; of 
intermediate femur 9, tibia 9; of posterior femur 11, tibia 11 i of an¬ 
tennae (broken) ; of cerci 5*6, breadth 1*75. 

Hab. —Sind. 


12. JGthalociiroa spinfpks, n, sp, 

<?■. The lateral and sub-median lobes of the vertex are more point¬ 
ed than in the preceding and the anterior end of the median lobe is pro¬ 
duced upwards into a bifid process. The eyes bear a blunt Gonical, 
almost finger-shaped, corneal spine. Antennae greyish whity-brown. 

The organs of flight are almost perfectly pellucid and almost colour¬ 
less throughout, only the marginal field of both pairs being slightly opaque 
and obsoletely mottled with brownish, and the posterior area of the 
posterior pair presenting faint vestiges of the basal blotch with succeed¬ 
ing waves of amethystine fuscous which forms so conspicuous a feature in 
the female of the typical species. In the tegmina the anterior and 
posterior prongs of the anterior ulnar are respectively 2- and 5-branched^ 
and the dividens is anastomosed with the posterior ulnar. 
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The fore tibiae 4-spmed outside and 7-8pined ineide; the last spine 
on each side more oblique than the rest. The posterior legs bear no 
foliaceous lobes: the femora are all armed on each of their two yentral 
crests with six small spines, so that the spines of the one crest are 
opposite to those of the other, and the four mean spines subequal and 
larger than the two extreme in each case; the tibiae are fusiformlj 
thickened, fire-sided, bearing fire crests, one double dorsal, two lateral, 
and two spinulose ventral, the interrals between which are transversely 
nearly level. « 

Total length 73 millims.; length of pronotum 23, of which the 
anterior and posterior lobes are respectirely 5 and 18, breadth at dilata¬ 
tion 3, at hinder end 3; length of meso- and metanotum with seg. med* 
11*5; of abdomen without seg. med. 33*5, breadth at middle 2*5; length 
of tegmina 31, breadth near base 7*5, at middle 6 ; length of wings 32, 
breadth 16*6 ; length of fore coxa 10, femur 11 *5, breadth at angulation 
2, length of tibia, from base to insertion of tarsus, 8of intermediate 
femur 7, tibia 7*25 ; of posterior femur 9*75, tibia 10; of antennce 16 ; 
of cerci 6*25, breadth 1'65. 

Had. —Karachi, Sind, 

Genus 6. Paradanurta, W.-M. 

Paradanuria, Wood-Mason, Ann. & Mag. Nat. Hist. 1877, vol. xix, ser. 4, p.220, 

? nymph. 

9 (nymph). Body elongated, wnall and delicate, blender bacilli- 
form. Integument granulose and longitudinally coarsely paucirugose. 

Head depressed, thin, horizontal, higher or rather longer than 
broad, rather broader than the prothorax at its dilatation, with vertex, 
forehead, and face in the same plane; vertex with its lateral lobes 
produced above and slightly outwards over the eyes to a blunt tubercle, 
BO as to form an occipital concavity for the reception of the rounded 
fore end of the pronotum, its median lobe on the disk elevated into a 
huge convex boss, which is roundly prominent posteriorly or superiorly, 
appearing in a front view to project above the concave occipital line, 
and is separated anteriorly or interiorly by a transverse groove from the 
subquadrate stemmatal eminence, which bears a blunt conical tubercle at 
the middle of its posterior margin. Eyes narrow, wall-sided, with the 
upper part of their contour at right angles to the lateral and a short 
stout bluntly mammilliform non-faceted corneal spine at the angle. 

Pronotum roof-shaped with distinct rounded dilatation, and a raised - 
dorsal line, which is continued to the extremity of the abdomen. 

Terminal tergum of abdomen triangular with arched sides. Cerci 
foliaceous extending by fully frds of their length beyond the extremity of 
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the 7th Btemum^ eqxmlling in length the four terminal abdominal terga 
taken together, and widening from the base to the apex, which is di'vid* 
ed by a shallow notch into two points. 

Anterior legs long and slender; coxss expanded along the apical 
fourth of their anterior crest into a conspicuous dentate foliaoeous lobe $ 
femora nearly straight above, weakly arched below, with acute genicular 
lobes and a conspicuous supra-genicular lobe at obtuse angles to the 
upper margin, armed below on the outer edge with 6 spines, of which 
the first is eqnal to the third and the 2nd to the 6th form a slighty de¬ 
creasing series, on the inner edge with 12 alternately shorter and longer, 
and on the disk with 3 ; tibiea as broad as high, above terete, perfectly 
straight and uniformly wide throughout from base to insertion of tarsus. 
Posterior legs very short; the femora stout, slightly tapering at both 
ends, prismatic, with four strong crests, a blunt ridge on each side 
between the dorsal and ventral crests, the upper or posterior of the 
ventral crests foliaceous, long slender genicular and supragenicular 
lobes, but no genicular spines; tibim rather longer than the femora, 
above terete, below bioristato; 1st joint of tarsus not quite so long 
as the three succeeding taken together. 

Distribution. —Indian sub-region of the Oriental Region. 

. 

Winged specimens of this genus will be described and figured by 
Professor Westwood in his forthcoming * Eevisio Ma7didarum>* 

13. Paradanuria'orientalis, W.-M. 

Faradanwria orientaUaf Wood-Mason, Ann, & Mag. Nat. Hist. 1877, vol. xix, 
ser. 4, p. 220, ¥ nymph. 

Hab.—B angalore, Mysore. 

Genus ?. Euthyphleps, nov. 

$ • Body long, rather small and delicate, slender bacilliform. In¬ 
tegument grannlose and spinulose especially in the prothorax. 

Head somewhat depressed; vertex slightly declivous, its median 
lobe separated from the submedian lobes by two longitudinal depres¬ 
sions of the disk, the latter triangularly produced backwards, upwards, 
and outwards so as to form an occipital cavity for the reception of the 
fore end of the pronotum ; forehead and face convexly more declivous, 
so that, when the head is viewed from the side, the eyes appear 
to be separated from the submedian lobes of the vertex by Sr deep 
notch on© side of which is formed 'by the eyes, the other by the 
submedian lobes, and the'l^ttom by the narrow lateral lobes of the 
vertex. Stempaata large, on a considerable eminence, whi/sh bears a 
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spike-like erect tooth at the middle of its hinder margin, and is separat¬ 
ed off from the vertex by a transverse groove. Byes narrow, oval, 
convex laterally, produced above the level of the lateral lobes of the 
vertex, armed at the upper and outer angle with a large stout blunt 
somewhat curved finger-shaped non-faceted comeal spine. 

Pronotum roof-shaped with transversely convex sides, surmounted 
by a raised dorsal line, which is continued to the extremity of the 
abdomen. • 

Abdominal sterna produced in the middle of their ihinder margin; 
terga 1-7 produced in the middle posteriorly to a delicate filamentous 
process, the last a broadly concave-truncate triangle with the sides 
arched. Ccrci broadly foliaceous, 13-jointed, broadest at the antepenul¬ 
timate joint, reaching but little beyond the 7th sternum, the upper ape^ 
of their last four joints produced so that their upper margin is bluntly 
dentate and their apex bifid. 

Organs of flight extending nearly to the extremity of the abdomen. 
Tegmina somiopaquo, sub-coriaceous, paratlol-sided; the marginal field 
irregularly reticulate; the longitudinal veins of anterior area nearly 
parallel to the margins with their interspaces narrow and divided by 
false veins ; the posterior area and its gusset produced, with its longitu¬ 
dinal veins very obliquo; the anterior prong of anterior ulnar simple 
and unbrauched, posterior prong 6-brancbed; the dividens anastomoses 
with the posterior ulnar some distance before the margin, the 4-branohod 
plicata goes to tho margin, its 1st and 2nd branches running parallel 
with it, but dissolving into a common reticulum at varying distances 
from the margin, and its 3rd and 4tli traversing tho anal gusset, which 
is hence venose. Wings hyaline except in the anterior margin and 
apex; apex blunt not extending far beyond that of the posterior area; 
anal emargination slight, obtuse-angular; anterior ulnar forked at about 
the junction of second and apical thirds of its length. 

Fore-legs long and slender; coxro expanded for fully the apical 
third of their an!erior crest into a conspicuous dentate foliaceous lobe; 
femora narrow, slightly sinuous above, that is to say, faintly convex 
basally and then shallowly concave to the apex, which is produced, as 
in the preceding genus, forwards and upwards over tho femoro-tibial arti¬ 
culation into a Bupragouicular spine, below weakly arched at base, armed 
on the straight outer edge with 6 spines, on the inner with 11, and on the 
disk with 3 ; tibim straight, paucispinose, terete above. Posterior legs 
similar but longer and slenderer than in the preceding genus, and fur¬ 
nished with curved acicular goliicular spines longer than the genicular 
lobes, the lateral ones of which are longer jihan the dorsal. 

Disteibution. —Himalo-[Ohinese] subregion of the Orientel Region* 
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the Mcmiedean Subfamily VatideB. 

14. EuTHTPHLB^S RECTITBN18, n. sp. 

S. Body tjie oolonr of a dead twig. 

Tegmina semitransparent pale yellowisli brown with the marginal 
field and a long linear streak on the basal half of the anterior prong of 
the anterior nlnar opaque bright cinnamon-brown. Wings hyaline 
•with the anterior margin somitransparont pale yellowish brown and a 
decreasing series of four or five streaks on the veins at the apex cinna¬ 
mon browif. 

Fore tibioB armed on the outer edges wi£h 4-4 and on the inner with 
6-7 spines, the last of which is strongly directed obliquely towards the 
apex. 

Posterior legs with a slight lobe on the upper or posterior dorsal 
crest and a well developed one on the upper or posterior ventral crest, 
which is divided, by a more (posterior pair) or loss (intermediate pair) 
distinct emargination, into two lobes, a smaller trilobulated proximal and 
a larger crescent-shaped obscjetely dentate distal. 

Total length 70 millims ; length of pronotum 19*5, of which the 
anterior and posterior lobes are respectively 4*25 and 15*25, breadth at 
Bupracoxal dilatation 3*25; length of raeso- and motanotum with seg, 
med, 13 ; of abdomen without seg. me^i. 33, breadth at middle 2 75; 
length of tegmina 43, breadth at middle 7; length of wings 39, 
breadth 17 ; length of fore coxa 10,' femur 16, breadth 1*75, length of 
tibia, from base to insertion of tarsus, 11; of intermediate femur 10, 
tibia 10 26; of posterior femur 12,‘tibia 14; of antonum 19; of cerci 
3*5, breadth 2. 

Had. —Kulu, Kangra, N.-W, Himalayas, 3,600 feet (A, Graham 
Young), 

Genus 8. Toxoderopsis, nov. 

cP $ , Body greatly elongated, bacilliform. 

Head similar to that of the genera Toxodera and Paratoxodera, but 
not nearly so wide, its long axis forming with that of the eyes a much 
narrower angle; median and submedian lobes of the vertex a little 
higher than the lateral lobes, slightly arched, separated by a transverse 
groove from the prominent eminence which bears the large stemmata, 
and is produced at the middle of its upper or hinder margin into a 
short erect process, which may be acute or blunt and sub-bifid; eyes 
oval, convex, produced slightly above the level of the lateral lobes of 
the vertex, and bearing at their upper and outer angles a long sharp 
slender incurved conical non-faceted dorneal spine; a small tubercle 
close to the inner and anterior margin of each eye, representing the 
ourved ridge in Toxodera; facial shield divided into three *part8, one 
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median prominent semioircular helov^ and between.the antemu?, and 
two lateral sunken subquadrate, between whioh and the ayes a very 
nan’ow Space intervenes, 

Frothorax subrugose, and roughly granulose, espeeially on the 
edges of the pronotum, much elongated, but shorter than in Toxodera 
and Paratoxoderay being not quite etinal id length to the basal 3| seg¬ 
ments of the abdomen exclusive x>i seg. med., quite straight from end 
to end; the posterior lobe of its pronotum less steeply roof-shaped with 
the sides slightly convex transversely and the ridge line/ whioh is dis^ 
tinctly compressed, especially in front, very sharp, and feebly arched 
longitudinally; the anterior lobe with a raised median line lodged in 
a shallow furrow, enlarged at the extremity in d*, as in ^thaloc3txoa* 

Abdomen smooth and polished, without foliaceous lobes, subparalleU 
sided, very slightly and gradually widening, and bluntly carinate aboto, 
from the base of the 4th to the apex of its 6th segment, thenoe nar¬ 
rowing more rapidly to its extremity, the last four segments forming a 
cavinated roof-shaped mass with serrated sides ; terga 1-6 with a notch 
accompanied by a very small and delicate filamentous process at the 
middle of the hinder margin; sterna with the posterior margin areuate-* 
ly prominent, subcarinate, but without foliaceous duplicatures of the 
integument, in the middle line at hinder end; 10th tergum trian¬ 
gular a little broader than long, Oerci foliaceous, lanceolate, acutely 
bifid, as in Toxodera. 

Organs of flight in shape and structure very similar to those of 
Toxodera^ both pairs having the apex anterior, and the tegmina, the inter¬ 
space between the posterior radial and tho anterior prong of the anterior 
ulnar wide and multicellular. In the tegmina, the marginal field is 
opaque and only moderately wide, irregularly and strongly reticulate 
the stigma, whioh is long and linear, lies as obliquely as possible upon 
the posterior radial, extending a very short distance into the interspace 
oU each side of the vein ; the anterior prong of the anterior ulnar, like 
the posterior radial, simple, the posterior prong being 3 or 4-branched ; 
the dividens anastomoses with the posterior ulnar, and may or may not 
give qS. an anterior branch which does not do so; the plicata runs either 
direct, or after anastomosis with the posterior ulnar, to the posterior 
margin, but in either case sends all its branches through the anal gusset^ 
which is hence venose. In the wings there is a distinct anal emar- 
gination and a simple and unbranched anterior ulnar. 

Anterior legs long and slender; coxes with the anterior crest for the 
apical two-fifths of its length expanded into a conspicuous dentate 
foliEkceous lobe; femora narrow, above nearly straight and cari¬ 
nate, the ^rina ending in a sharp supra-gdhicular lobe sofiaewhat 
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longer than the lateral lobes, also almost straight below, whore they^ are 
armed on the outer edge with 6 or 6 spines, on the inner edge with 11, ^ 
and on the disk with 3; tibiae straight, terete above, panoispidose, the 
spines in a single short series decreasing from the apex. 

Posterior legs short and weak: femora prismatio, slightly tapering 
to both ends, with four strong crests and a strong blunt crooked ridge on 
each side giving them the appearance of being bent down near the apex, 
with three equal acuminate genicular lobes and an acicular genicular 
spine, which fs longer than the lobes in the anterior pair, with the two 
dorsal crests slightly lobed and the upper or posterior ventral crest ex¬ 
panded into a foliaceous lobe, which is divided into two or more lobules; 
tibim longer than the femora, terete above, (?) obsolotely bievistate 
below; first tarsal joint shorter than the two succeeding joints taken 
together. 

Distribution. —Indian sub-region of the Oriental Region. 

This genus is closely f»llied to Toxodera and Paratoxodera, agreeing 
with both, amongst other things, in tho oblique truncation of the 
extremities, resulting in the forward position of ihe apices, of the organs 
of flight, and with the former, but not with tho lattei‘, in tho radio-ulnar 
cell of its togmina being wide and multicellular, and in t!io anal cerci 
being lanceolate and acutely bifid at the extremity; but it may be 
distinguished rear ily fi'om both by the possession of a distinct though 
small frontal liorr foliaceously amplified fore coxoe, paucispinoso fore 
tibiao, with the spines of each side in a single short and decreasing 
series, 6-spined fore femora, a short first joint to its four posterior 
tarsi, a simple and unlobed abdomen, a straight pronotal long axis, 
and a venose anal gusset to its tegmina. 

15. Toxoderopsis spinigera, n. sp., Westw. & W.-M. 

Toaoodera spimgeraf Westwood, MSS 

2 • Dark vandyko-brown the colour of a dead twig or of rotten 
leaves. 

The frontal horn is a sharp spike-liko projection. 

Tegmina with tho marginal field opaque dark vaudyke-brown, an 
opaque whity-brown longitudinal streak extending fiom the base to 
beyond ihe middle of the wing immediately posterior to tho anterior 
radial, diffusing itself along each side of the veins of the disk, and 
including the long polished stigma and the base of tho anterior radial, 
the anal area smeared with dai'k vaiviyko-brown, and the longitudinal 
veins marked with somewhat blurred and smoar-like spots and streaks of 
the same colour, especially at the apex, where every vein has a streak at 
its extremity. The posterior fork of the anterior radial is distinctly 4- 
41 
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branched on one side, indistinctly so on the other. The dividens gives 
off an anterior branch which is connected both with its own main stem 
and with the posterior nlnar, thus furnishing the only instance known 
to me in which this vein is branched. The main stem of the plicate runs 
to the posterior margin direct. 

Wings pellucid, increasingly from the base very pale smoky-quartz- 
colour, with the opaque anterior margin, the longitudinal veins, and 
the very fine, though very distinct, transverse veinlets, all increasing¬ 
ly from the base, and with streaks on the apical ends bf the veins of 
the anterior area, vandyke-brown. 

The fore femora, which have three pale rings especially well marked 
on the inner and under sides, arc ai'med below on the outer edge with 6 
spines and on the inner with 11; and the tibisa with 3 on the outer 
edge and 7 on the inner edge. 

The dorsal crests of the four posterior femora are slightly produced 
triangularly opposite to the bond in the lateral ridges ; and the upper 
or posterior ventral foliaceous lobe is divided by a narrow rounded emar- 
gination into two lobules, one much smaller and proximal, the other 
much larger and distal, which are again subdivided by angular notches 
into two obliquely pointed lobes. 

The upper angle of the ponultiraate joint of tho corci though acute 
is not produced. 

Total length 93 millirns. ; height of head 4, breadth between the 
points of the corneal spines G*75, length of corneal spines' 1*26; of prono- 
tum 28 76, of which tho anterior and posterior lobes are respectively 
6 '75 and 23, breadth at supracoxal dilatation 4, at hinder end 4’25 ; 
length of nieso- and metanotum with scg. nied. 16 ; length of abdomen 
without scg. med. 47, breadth at middle of 4th scg. 4, at apex of Gth 
seg. G'25; length of tegmina 47*5, breadth at middle 8'25 ; length of 
wings 42*5, breadth 19; length of fore coxa 14*5, femora 19*5, breadth 
2; length of tibia from base to insertion of tarsus 13 ; of intermediate 
femur 7‘5, tibia 9*5, 1st tarsal joint 2 ; of posterior femur 8*25, tibia 11, 
1 st tarsal joint 2*25 ; of antennte (absent) ; of cerci 8, breadth 2, 

Hab,—B ombay. 

16. ToxoDEROrsis taurus, n. sp, 

d* 9 . Smaller. Colouring the same. 

The frontal horn is truncate and in the female distinct bifid. 

In tho tegmina the main stem of the plicata rnns to the margin 
after anastomosis with the dividens, which is simple and unbranched. 

The fore femora are armed below with 2 5—5, <J 5—6 spines only 
on the outer edge and with $ 10—11, d* 11—11 on the inner; and the 
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tibias with <f 9 4—4 on the oufcer edge and $ 7—8, (T 6—7 on the 
inner. 

In the posterior femora, the upper or posterior dorsal crest bears 
two or three saw-like teeth and the distal lobule of the ventral folia- 
ceous lobe is divided right to its base and has a minute sharp spinulo 
in front of it, of which but slight traces are to be seen in the other 
species. 

The upper angle of the penultimate joint of the cerci is as much 
produced and As sharp as the tips of the terminal. 

Total length d' 78, 2 88 millims-; length of pronotum, t? 21*5, 
$ 26*5, of which the anterior and posterior lobes are respectively c? 
4*5, 2 5*75 and c? 17, 2 20*75, breadth at supra-coxal dilatation c? 3*5, 
2 4, at hinder end d* 3*5, 2 4; length of nieso- and metanotum with 
seg. med. c? 15’6, 2 16; length of abdomen without seg. med. cJ 39, 2 
42, breadth at middle of 4th seg. ^ 2*75, 2 3*5, at apex of»6th cf 4*5, 
2 6 ; length of tegmina cJ 37, 2 44, breadth at middle c? —, 2 7*5 ; 
length of wings d* 36, 2 40, breadth — 2 — ; length of fore 
femur d* 15*5, 9 IS? tibia, from base to insertion of tarsus, d* 10, 2 ^2 ; 
length of intermediate femur — 2 7*25, tibia — 2 10*25, 1st tarsal 
joint d* — 2 2 ; of posterior femur ^ — 2 8*5 tibia d* — 9 11, Ist 
tarsal joint d* — 2 2 75 ; of cerci d (broken off), 9 0*25, breadth 2 2. 

Hab.— d Sind; 2 Khurda, Orissa {W. C, Taylor), 

The two succeeding genera differ from all the preceding in having 
the fore tibiae multispinosc on both edges, with the spines of both edges 
divided at irregular intervals into several irregular series by some of 
their number being longer and stouter than the others, and in having 
a long first joint to their four posteidor tai'si, and from all except 
Hete^'ocliCBta and JleterochcBlula in not having the uj)per crest of the fore 
coxoD in the slightest degree foliaceously amplified at the apex. 


Genus 9. Toxodera, Serville. 

Toxoderay Servillo, Ann. Soo. Ent. Fr., 1837, t. vi, p. 27.—TIiat. nnt. d. Orthopt. 
1839, p, 168, dT- 

d 9 . Sexes alike. Body gixatly elongated, bacilliform. 

Head broad, triangular ; vertex bctw'een the eyes regularly arched, 
divided by two broad and shallow discal impressions into a median and 
two submedian lobes, which are separated from the unarmed stemmatal 
eminence by a transverse groove, and the two latter of which are limited 
off by fine grooves from the ample lateral lobes, which, with the eyes, 
are almost in the same plane with the rest.of the vortex, being scarcely 
at all bent forwards; a strong ridge curves inwards and nipwards on 
each side from a point ut the ocular margin which is opposite to the 
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anterior margin of the antennal scrobe to the ends of the epicranial 
suture and is so directed at its upper end that it would if continued far 
enough pass into the groove which separates the lateral from the sub- 
median lobes of the vertex; the facial shield has not shared in the widen¬ 
ing of the head, a wide space intervening between it and the eyes; it 
may be described as a transversely elongated rectangular plate giving off 
a broad tongue-shaped process from its upper or basal margin, or as a 
broad isosceles triangle the two adjacent equal sides of which are deeply 
indented by tho antennal scrobes. The eyes are compressed and some¬ 
what drawn out superolaterally, where they bear a huge straight slender 
conical non-faceted spine. Sfcemmata large on a prominent cuboidal 
frontal eminence. 

Prothorax very greatly elongated, as long as the abdomen to the 
middle of the sixth segment, Pronotum with its lateral margins granu- 
lose, becoming spinulose in front, deflexed in the posterior, nearly 
horizontal in tho anterior lobe, which is bent up at an obtuse angle to 
the posterior lobe, is transversely convex, bears a few tubercles on each 
side of the middle lino, and presents on its posterior enlarged end 
a broad and shallow longitudinal depression, which is continuous with a 
similar one on tho enlarged anterior end of the posterior lobe, which 
is higher than broad, so strongly compressed as to be very steeply roof- 
shaped, and, with the sternal region, so strongly arched as to have tho 
form of a bow, being concave ventrally and correspondingly convex 
dorsally, where it is surmounted by d blunt rather ill-defiUed luised line, 
on which, especially anteriorly, where some are collected into a small 
clump deforming the surface, are a few small mammilliform tubercles, 
and which at tho 5 broadly truncate-rotundate, d* triangularly pro¬ 
duced (?), posterior end gives off a very narrow spirally coiled leathery 
process. 

Mesonotum, metanotum, and sog. mod. with a very strong 
raised dorsal line, which is continued decreasingly to the end of the 
4th abdominal tergum, where it ends to begin again at the anterior end 
of the fifth tergum to be continued increasingly to the last. 

The abdomen is of uniform width to the 6th segment, thence taper¬ 
ing in slightly arched outlines to its rounded extremity; all its terga 
bear in the middle line posteriorly a fringed cup-shaped foliaceous lobe 
the upper lip of which terminates in a delicate recurved filament, and 
which in the 5th and 6tli is large, in the 5th very large, and conspicu¬ 
ous ; $ sterna 2-6 with suhequal foliaceous sub-quadrant-shaped dupli- 
catures of tho integument at middle of hinder margins; 10th tergum 
semioval, roof-shaped, times as broad as long. Cerci foliaceous, 
lanceolate, divided at the extremity by a deep notch into two sharp points, 
extending by more than two-thirds of their length beyond the abdomen. 
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Organs of flight equally well-developed in the two sexes, when olosed, 
not quite reaching up to the foliaceous lobe of the 5th torgum, obliquely 
truncate at the extremity, so that the apex in both is subacute and falls 
just behind the anterior margin, and that there is no anal emargination 
in the hinder pair. All the longitudinal veins remarkably straight. 

Tegmina with the marginal field tolerably expanded at base, irregu¬ 
larly reticulate, and semiopaque, the anterior radial forked at junction 
of outer and middle third and its upper prong running to the apex, the 
posterior radial* simple, the stigma long and narrow placed as obliquely 
as possible across the radio-ulnar interspace and extended on to the 
two bounding veins, the anterior prong of the anterior ulnar forked, the 
cellules of the wide middle part of interspace between the anterior ulnar 
and the posterior radial in five transverse rows, the posterior prong 
of the anterior ulnar 2-branohed, the divideiis anastomosed with the 
posterior ulnar some distance short of the margin, the plicate, which 
all but reaches the posterior margin, broken up into a reticulum contri¬ 
buted to by its three branches, none of which enters the anal gusset, 
which is hence reticulate. Wings with the anterior ulnar simple. 

Legs tolerably long and slender. ¥ove coxae strongly triquetrous, 
spinulose on the front crest, rough on the others, the front and outer 
ones produced at apex to sharp rough spines ; femora strongly curved, 
obclavate, strongly sinuous and carinato above and angulate-rounded 
near the base below, at the apex trispinose, armed on the outer edge of 
the lower margin with 6 spines, on the inner edge with 14, on the disk 
with 3 ; femoral brushes thick, on distinct eminences; tibim multi- 
spinose, the spines divided into several irregular series by long spines, 
the 1st, 8th, 12th, 16th, 19th, and 22nd of the inner edge, and the 1st, 
5th, 7th, 9th, 11th, and 13th of the outer edge, being subequal and 
longer than any of those between them. Four posterior femora shorter 
than the tibim, 4-crested, with a ridge on each side, both dorsal crests 
and the posterior ventral crest furnished with large lobulated foliaceous 
lobes, lateral genicular lobes long, but only half the length of the curved 
supra-genicular lobe, which is equal in length to the aoicular genicular 
spines, tibise filiform, terete, without a trace of a crest either above or 
below, their calcaria acioular; Ist joint of tarsus long, longer than the 
three following taken together. 

Distribution. —Malayan subregion of the Oriental Region. 

17. Toxodera denticulata, Servillo. 

Toosodera deniiculata, Serville, op. et loo. supra cit. pp. 26 et 169, pi ii, et pi. v, 

# 

$ . Differs only in its larger size, and.in having the tegmina a little 
more clouded with the brown blotches larger and deeper-coloured, and 
the posterior lobe of the pronotum more bowed. 
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The fore tibiae are armed on the inside, right with 23 spines, of 
which the 1st, 8bh, 12th, 16th, 19th and 22nd, left with 22, of which 
1st, 7th, llth, 15th, and 18th, the 7th short one being absent, and on 
the outside, right (malformed) with 10, of which 1st, 4th, and 7th, 
left with 13, of which 1st, 5th, 7th, 9th, llth, and 13th, from the 
apex are subequal and stouter and longer than any of the rest. 

Total length 160 millims.; height of head 7, breadth between 
ips of corneal spines 13'5, length of corneal spines 2*5; length of 
pronotum in a straight line 67, of which the ante^ioI^ and posterior 
lobes are respectively 11*25 and 46, breadth at supra-coxal dilatation 
7'25, at hinder end 6, at middle of posterior lobe 3*9 ; height at middle 
of posterior lobe 5*9; length of meso- and metaiiotum with seg, med. 
23; of abdomen without seg. med. to end of ovipositor, 70, to end df 
lOfcli tegmiiia 66, breadth at middle of 4th segment 6'5, height of folia- 
ceous lobe »-of 5tli tergum 10, of Gth tergum 8; length of tegmina 67*5, 
breadth at middle 14, of marginal field 3'25 ; length of wings 60, 
breadth 31; length of fore coxa 22, femur 30, breadth at angulation 3, 
length of tibia, from base to insertion of tarsus, 22 25, 1st tarsal joint 
6 ; of intei'mediate femur without genicular lobes 22*5, tibia 27*5, Ist 
tarsal joint 7; of posterior femur without genicular lobes 22, tibia 32, 
1st tarsal joint 10, lateral genicular lobes 3, supra-genicular lobe 5, 
genicular spines 5, of antenuee 43 ; of cerci 14, breadth 3*5. 

Had. —J ava. 


Genus 10, Pauatoxodera, nov. 

$ . Body greatly elongated, slender bacilliforra. 

Head much as in the preceding genus, but the lateral lobes of the 
vertex with the eyes distinctly bent forwards at an obtuse angle to the 
median and submedian lobes, and the facial shield broad triangular. 

Prothorax also much as in the preceding, but the posterior lobe 
of its pronotum is straight; furnished in the mid dorsal line with 
three conspicuous equidistant thorn-like horns, the one basal thin and 
foliaceous springing entirely from the raised dorsal line, and the two 
others stout, rigid and hard, minutely bifid developed from the disk ; 
and triangulai’ly produced at its hinder end. 

5th and 6th abdominal terga with large erect foliaceous lobes which 
do not end in a recurved filament; the preceding terga having only 
rudiments of lobes ; sterna 3-4 with subequal quadrant-shaped foliaceous 
duplicatures of the integument at the hinder end. Oerci short, extending 
very little beyond the seventh sternum, broad pyriform in outline, 
their upper third bent outwards and downwards at an obtuse angle to 
the remainder. 



825 


1889.] of the Mantodean Subfamily Vatidee. 

The organs of flight do not reach beyond the end of the fourth 
abdominal tergum, but they are of much the same shape and structurOi 
the chief differences being that in the tegmina the stigma is triangu* 
lar and in the radio-ulnar interspace, extending on to the two bounding 
veins, the posterior prong of the anterior ulnar is 7-branched, the 
interspace between the anterior prong of this vein and the posterior 
radial is simple, not wide and multicellular, and the anal gusset is 
venose, being traversed by the posterior branch of the plicate; and 
that in the win^s a slight anal emargination is present. 

The crests of the fore coxse are not produced at the apex; the 
femora and tibiro are of similar shape and structure, but the former 
are 7-spined on the outside and 16—16-spined on the inside. 

The four posterior legs are also similar, but the lateral genicular 
lobes are not acuminatoly produced, and the posterior calcaria of the 
tibice are foliaceous, lanceolate. * 

Distribution. —The Malayan sub-region of the Oriental Region. 

This genus is very closely allied to Toccodera, with which it agrees 
in the peculiar and remarkable character of the armature of the fore 
tibisB, in the anterior lobe of the pronotum being tilted upwards at an 
obtuse angle to the posterior, and in having large erect and anteriorly 
buttressed foliaceous lobes at the hinder end of the 5th and 6th terga 
with rudiments of similar ones, which no doubt stood erect during the 
larval life of the animal, on all the preceding torga of the abdomen; 
but it differs therefrom, amongst other things, in having the fore femora 
7-spined below on tho outer edge, the posterior lobe of the pronotum 
quite straight and cornigerous, the radio-ulnar cell of the tegmina sim¬ 
ple and similar to the other cells of the disk, the anal gusset of the 
tegmina venose, and tho anal cerci very short and broad pyriform in 
outline, in characters, in fact, which, in my estimation, amply justify 
the foundation of a now genus. 

18. Pauatoxobera counicollis, n. sp. 

2 . Body and legs brown tho colour of a twig, with the hinder 
end, including the foliaceous appendage which arises therefrom, whity- 
brown. 

Foliaceous horn at base of pronotum very strongly hooked and pro¬ 
duced forwards, the second horn erect, divided transversely into two 
sharp points, and the third, which is inclined forwards and rather larger 
than the second, divided longitudinally into two points. 

Marginal field of tegmina to anterior radial, which is thi*ice an- 
nulated with whity-brown, and a large irregular triangulai* mottling 
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extending therefrom in the transverse direction nearly halfway across 
the discoidal area and in the longitudinal direction for about two- 
thirds of the distance between the stigma and the apex, opaque rich 
vandyke-brown, the rest of the organs semitransparent whity-brown 
with a touch of grey. 

Anterior margin of wings semitranslucent whity-brown marbled, 
with the veins at the apex streaked, with vandyke-brown, the rest hya¬ 
line with the veins whity-brown. 

Fore tibiae armed on ttie inner edge with, right 32 &pines, of which 
number the 1st, 8th, 14th, 19th, and 23rd, left 34, of which the 1st, 
10th, 16th, 21st, 27th, and 29th, and on the outer edge with, right 18 
spines, of which tlie Ist, 8th, 12th, and 16th, left 19, of which the Ist^ 
8 th, 11th, and 15th, are much larger than the rest, the basal fourth 
and the basal third respectively being unarmed. 

In the* four posterior femora, the foliaceous lobe of the posterior 
or upper ventral crest is divided by a wide and deep rounded emargina- 
tion into two bifid lobules, of which the distal is the larger; that of the 
upper dorsal crest, into three, of which the proximal is small and simple, 
the middle is rather larger and bifid, and the distal much larger and 
also bifid; and that of the lower or anterior dorsal crest, into two, of 
which the proximal is the larger and bilobed and the distal is the smaller 
and only obscurely suh-divided. 

Male unknown. 

Total length 112 millims.; height of head 5, breadth between tips 
of corneal spines 8’5, length of corneal spines 1*5 ; length of pronotum 
44, of which the anterior and posterior lobes are respectively 5 6 and 
38 4, breadth at supracoxal dilatation 4, near hinder end 4, at middle 
2*5, height at middle 2*6; length of meso- and metanotum with seg. 
med. 16; of abdomen without seg. med., to end of 10th tergum 51, to 
end of cerci 54, breadth at middle of 4th segment 6, height of foliaceous 
lobe of 5th tergum 10'6, of 6th tergum 2*5; length of tegmina 43, 
breadth at middle 8'26, of marginal field 2*25 ; length of wings 41, 
breadth 21; length of fore coxa 15*6, femur 19, breadth at angulation 
2'75, length of tibia form base to insertion of tarsus 15*25; of inter¬ 
mediate femur 13*5, tibia 14, Ist tarsal joint 4*6; of posterior femur 
14, tibia 16*25, 1st tarsal joint 5*5; of antennas (wanting) ; of cerci 5, 
breadth 3*6. 

Had.—J ava. 
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(With two Woo3-cuts.) 

In endeavouring to determine the true affinities of the shell of a 
fossil tortoise in the British Museum, obtained many years ago from the 
Siwalik Hills, and which I have described and figured in the ‘Paleson- 
tologia Indica as a form apparently allied to Nicoria (Olemmys) fri- 
jugat a certain peculiarity in the relation of the hypoplastrals to the 
carapace suggested that it might prove to be identical with the im¬ 
perfectly known existing form described as Ohaibassia tricarinata 
(Blyth). Unfortunately, the British Museum possesses no recent exam¬ 
ple of that form, and I, therefore, wrote to my friend Mr. J, Wood- 
Mason, requesting the loan of a specimen by the aid of which it could be 
decided whether the fossil shell was or was not an allied type. In reply 
to this application, I received two specimens, one of which was the shell 
of a female collected by Prof. V. Ball in Sirguja, Ohota Nagpdr, while 
the second was a male specimen, preserved in spirit, which was obtained 
from the Naga Hills in Assam, and was one of the types of Ohaibassia 
theohaldif Anderson. 

A comparison of the two specimens with the Siwalik fossil at once 
showed that we had to do with a form so closely allied to Ohaibassia 
iricarimia that it was in all probability specifically identical; and the 
question then arose whether there was any .justification for the separation 

* Series x, rol. iii. p. 176, ph xxi, fig. 4. 
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4 

of tbe ABsameao 0* theohaldi from the typical Bengal form, and also 
whether there were good grounds for regarding Ohaibassia as entitled to 
generic distinction. In attempting to decide these points, I had the 
advantage of consulting with my friend Mr. G. A. Bonlenger, of the 
British Museum, to whom all students of the Chelonia are so much 
indebted for his recently published * Catalogue of that order; and, 
after careful comparison and examination, we both came to the conclu¬ 
sion that Chaibassia theohaldi was not separable from 0. tricarinafa, and 
also that the genus Chaibassia itself was not a valid one. Having arriv¬ 
ed at these conclusions, it seemed advisable to put them on record, and, 
since the type of this so-called genus was hrst described in the ' Journal 
of the Asiatic Society of Bengal,’ it appeared most appropriate to bring\ 
them to the notice of the same Society. 

The tortoise on which the genus Chaibassia was subsequently found¬ 
ed was originally described by Blythf under the name of Geoemyda tricaru 
nata upon the evidence of a specimen obtainvjd from Chaibassa, in Chota 
Nagpur, Lower Bengal. I have had no opportunity of examining the 
type specimen, even if that still exists, but, since the above-mentioned 
female shell from the neighbouring region of Sirguja in the same district 
agrees in all respects with the description of the type, it may be safely 
regarded as specifically the same. 

In founding the genus Chaibassia, Mr, W. Theobald J appears to have 
taken his description from the two specimens already alluded to as hav¬ 
ing been obtained from the Naga Hills, which he regarded (and, as it 
now appears, rightly) as identical with the so-called Geoemyda tricarinata. 
These specimens showed that this tortoise differed from Geoemyda by 
the presence of a temporal or zygomatic arcade, and Mr. Theobald 
accordingly defined his new genus as “ habit of Geoemyda, but zygomatic 
arch complete.” In the course of his description it is, however, inciden¬ 
tally mentioned that Chaibassia tricarinata may be distinguished from. 
Nicoria (MeJanochehis) trijuga by tbe brown instead of white colour of 
the iris; thereby iniplyng a close similarity between the two forms, 
A difference in the claws of the two species is also noticed. Having 
thus incidentally mentioned the similarity of 0, tricarinata and N. tru 
juga, it is very remarkable that Mr. Theobald should not have clearly 
stated what he regarded as the generic distinction between the two, and 
that the two forms were placed respectively in the so-called families 
Testudinidce and Emydidce, which have no real distinctive features, and 
liave therefore been united by Mr. Boulenger. 

e Gatalogne of the Cheloniaass Rhynchocephaliana, and Crocodiles in the British 
Museums London, (1889). 

t J. A. S. B., vol. xxiv, p. 714 (1866). % Cat. Rept, British India, p. 6 (1876). 
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Three years later Dr. J« Anderson* gave a further description of 
Chaibassiat in which he described tt as allied to Oeoemyda^ but with a 
bony temporal, or zygomatic arch, the feet not webbed, and the faypo- 
plastrals usually attached to the carapace only by ligament.f The Assa- 
mese form was here described under the name of 0. theohaldii and was 
stated to differ from the type species by the contour of the first vertebral 
shield, the longer facial portion of the head, and certain slight details of 
coloration. , , 

In his ‘ Catalogue of Ohelonians,’t Mr. Boulenger introduced the 
genus Ohaibassia^ on the authority of Anderson, after Oeoemyda, stating 
that its characters required further investigation, and omitting it from 
the number of well-authenticated genera. The characters of the two 
so-called species were likewise given, as culled fi*om the description of 
Messrs. Theobald and Anderson. , 

On comparing the shell of the male specimen from the Kaga Hills 
(of which a lateral view is ^iven in Fig. 1, A ) with that of the typical 
female shell from Chota Nagpur (Fig. 1, B, 0.), it is at once apparent that 
the slight difference in the contour of the first vertebral shield, and also 
the slight variation in colour, are but individual peculiarities ; and that 
still more marked variations occur in the large series of specimens of 
Nicoria trijuga preserved in the British Museum. There has, indeed, been 
no opportunity of comparing the heads of the Assam and Bengal forms, 
but 1 cannot regard the alleged longer muzzle of the former as anything 
more than an individual variation. There is, indeed, one very striking 
difference between the two shells, vix ^ that, whereas in the Bengal 
specimen the hypoplastrals join the carapace merely by a ligamentous 
attachment, in the Assam specimen there is a perfect sutural union 
between the two. In the face, however, of the resemblance of the two 
specimens in all other respects, it appears, both to Mr. Boulenger and 
• myself, that we have again to do with a variation which cannot 
be regarded as of more than individual importance, although, as 
will be shown below, it is one which appears to be of comparatively 
common occurrence. The result, then, of this comparison is to show 
that Ohaibassia theohaldi is not specifically sepamble from the tortoise 
described as 0» tricarinata. 

With regard to the generic position of this form it will be evident 
from the preceding observations that the occasional ligamentous union 
of the hypoplastrals with the carapace can be of no importance from this 

• Zoological Beanlts of Ytman Expeditions, pp. 718-720 (1879). 
t Some confusion in this description is pointsd out by Boulenger ‘ Catalogue/ p. 
139, note 
t P. 189. 
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Fig. 1. Nicoria tricarinatat } nat. size. A, Lateral view of a male from the 
Wits»' Hills. B. Dorsal view of the carapace of a female from Ohota Nagpur. C. 
" Xeft half of the plastron of the same individual. 
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point of tiow. Further, on comparison with the representatives of the 
Oriental and Neotropical genus Nicoria {Melanochelys)^ it appears that 
the ohelonian under consideration agrees in all respects with the defini¬ 
tion of that genus given by Mr. Boulenger,* which is as follows; 

“ Neural plates mostly hexagonal, short-sided behind, or alter¬ 
nately tetragonal or octagonal. Plastron extensively united to the cara¬ 
pace by suture, with short axillary and inguinal buttresses, just reaching 
the first and fi|th costal plates respectively ^ entoplastron intersected by 
the hnmero-poctoral suture. Skull with a bony temporal arch; alveolar 
surface without a median ridge; choanse between the eyes. Upper 
surface of head covered with uudivided skin. Digits with a short web, 
or without. Tail short, not longer in the young than in the adult.*' 

In the Sirguja specimen, with the exception of the one between the 
hyo- and hypoplastiuls, the whole of the sutures between.the bones of 
the shell are completely obliterated; but, on raising the second vertebral 
shield of the Assam specimen^ it was seen that the underlying neural bones 
have the characteristic features of Ntcoria; while, on the plastron, the 
intersection of the entoplastral bone by the sulcus dividing the humeral 
and pectoral shields is distinctly visible. The short axillary and ingui¬ 
nal buttresses are also displayed in the female shell; while the skull of 
the male exhibits the undivided skin on the upper surface, the presence 
of a temporal arcade, the absence of an oral ridge, and the position of 
the posterior nares (choanre) on the> transverse line of the orbits. The 
digits have an almost imperceptible web, and in this respect approxi¬ 
mate to the South American N, annulata, in which the ^veb is totally 
wanting. The shortness of the tail is well shown in the figure. 

It appears, therefore, to be quite clear that the genus Ghatbassia 
should be included in Nicoria^ and that the one species of the former 
should be known as Nicoria tricarinata, 

Mr. Boulengerf divides the six species of Nicoria recognised by him 
into two gi'oups, the first of which is characterized by its tricarinate 
carapace, and includes the Oriental N. spengleri and N. trijuga, while the 
second has a unioarinate carapace, and is exclusively American. In 
N, trijuga and apparently in N. spengleri the digits are distinctly webbed, 
and the posterior portion of the carapace slopes gradually fi'om the 
vertex to the margin. The almost total absence of webbing in the 
present species, and the abrupt descent of the posterior portion of the 
carapace, indicate terrestrial habits ; and it thus appears that N. Uncart- 
nata is a representative of the Oriental tricarinate group of the genua 
occupying an analogous position to that h^ld in the Neotropical unicari* 

\ « 

t Loc. cit. 


Catalogue, pp. 118, 119. 
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naie group by N, annuJata, In respect of coloration, N, triiarinata is 
strictly comparable with JST, trijuga^ and especially with the varieties 
thermalis and edeniana, in which the carapace is black, with more less 
distinctly yellow carinse; but the uniformly yellow plastron is very 
distinctive of the present form, which may be defined as follows. 

Carapace elongately oval^ somewhat vaulted^ with a sudden descent from 
the vertex to the posterior margin^ and iricarinate. Vertebral shields as 
broad as, or broader than, long (with the exception in some causes of the first), 
and much narrower than the costals; nnclal long and narrow* Plastron 
moderately large; the width of the bridge considerably exceeding that of the 
posterior lobe, which is broadly notched; front lobe comparatively long and 
narrow; in some cases a ligamentous union between hypoplastrals and 
carapace. Pectoral and abdominal shields nearly equal in size ; the longest 
longitudinal, suture is between the pectorals, the shortest between thefemo- 
rals; suture between the humerals as long as that between the anals, and a 
little shortei* than that between the gulars; hn axillary but no inguinal 
shield. Upper jaw not hooked, notched mesially ; the width of the man¬ 
dible at the symphysis is less than the diameter of the orbit* Digits with¬ 
out distinct web. Tail shorter than the head. Carapace dark brown or 
black, with the ridges deep yelldw ; plastron pale or orange-yellow. Head 
and neck brownish, with an orange stripe from the nostrils over the eyes, 
and a paler patch on either side near the mandible; iris brown. 

Length of carapace usually about, 13 to 14*6 centim-etres.* 

Hao. Bengal and Assam. 

That the present form is almost exclusively terrestrial is shown by 
the practical absence of webbing in the digits, and the contour of the 
posterior portion of the carapace, which approximates to that obtaining 
in Testudo. The ligamentous union of the hypoplastrals with the cara¬ 
pace in certain individuals is an interesting feature as showing an approx¬ 
imation to Cyclemys, where the union between the plastron and carapace 
is entirely ligamentous, aud there is also in the adult a transverse ,hinge 
between the two lobes of the plastron itself. The occasional occurrence 
of this partial ligamentous union in the present form affords a curious 
comment on the divisions of the Testudinata into sections according to the 
nature of the union between the carapace and the plastron which have 
been proposed by some writers. By all authors previous to Mr. Boulen- 
ger, Emys, Cisiudo, and Cyclemys on the one hand and Clemmys and Ni- 
eoria on the other, had been approximated, or generically united, in the 
system, on the ground of the presence or absence of the plaatral hinge. 

c 

* Dr Anderson gives the length of the shell of the Assam form as 16 oentb 
m^tres but in the male it a only 13 centimetres. 
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Having now sufficiently disoassed the affinities of the recent form it 
remains to say nterr words in regard to the fossil shell, of wliioh a figure 
of the dorsal aspect is given in Fig. 2. The contour of the carapace is so 
essentially that of the recent form that thei'e can be but little hesitation 
in referring the fossil specimen to the recent species. This conclusion is 
confirmed by the circumstance (which first led me to think that the 
fossil was allied to the so-called Chaibassia) that the hypoplastrals had 
a ligamentous^ union with the carapace, as is shown by the smooth 
surface on the inner side of the inguinal marginals. The fossil shell 
is, however, decidedly larger than that of the existing race, its length 
when entire having been about 17 centimfitres. The first and second 
vertebral shields are also relatively wider than in either of the existing 
examples; while all the vortobrals tend to assume a more decided 
balloon-shape in the fossil, which it may therefore be convenient to 
regard as a distinct race under the name of Nicoria tricarinata, var. stra- 
hfisis. The fossil specimen agrees with the recent Sirguja example in 
the total obliteration of all the sutures between the component bones 
of the carapace. 



Pig. 2, Carapace of Kicoria tricarinata^ var. sivaUnsia, from the Pliocene of the 
Siwalik Hills, h nafc. size. The nenral bonoa are res^iored in outline frofti N. tri/uga- 






S34 


E.* Simon —EHude mr les Aracknides de V Bimalaya* [No. 4, 


XX .—sur les Arachnides de V Himalaya recueilUs jpwr MM. 
Oldham et Wood-Mason et faisant partie des collections de V Indian 
Museum, Ire Partie, Par E. Simon. Communicated by The Super¬ 
intendent OF THE Indian Museum. 

[Received Oct. 9thRead Nor. 6th, 1889.] 

1. ^LURILLUS QUADEIMACULATUS, Sp. HOV. 

$. Long. 5.7 mm. * * 

Cephalotborax sat elongatus, postice ampliatus, niger, pilis fulro- 
cinereis, margiaem versus sensim albidioribus, crebre vestitus. Pili 
oculorum supra fulvi infra oculos albidi. Pili clypei densi, longi, 
albidi. Oculi antici viridi-metallici, in linea modice recurva. Oculorum 
series postica cepbalothorace non multo angustior.. Abdomen oblonguiU) 
antice obtuse truncatum, fulro-cinereo dense pubescens, maculis elongaiis 
quatuor biseriatis nigris notatum, subtu^ omnino albido-pubescens. 
Sternum fuscum, nitidum, parce albo-pilosum, Pedes-maxillares luridi, 
anguste fusco-annulati. Pedes fulvi, confuse fusco-annulati, albo-cinereo- 
hirsuti, numerose aculeati. Tarsi quatuor antici metatarsis breviores. 
Patella cum tibia parium 3tii ej 4ti circiter sequilonga, sed articuli 3i 
paris robustiores. (Vulva hand plane adulta). 

Jaonsar, Siri, 6000 pieds, (Oldham ). 

Species abdomine quadrimaculato, cephalotborace elongate fere ut 
in genere Phlegra, tarsis anticis metatarsis brevioribus eximie distincta. 

2. Phlegra icioides, sp, nov. 

2 . Long. 5 mm. 

Cephalothorax elongatus, humilis, parte cephalica nigra, parte 
tboracica fusco-ravida, vitta media angusta vittaque marginali latiore 
luridis notata, supra pallide flavido marginem versus albido-pubescens. 
Pili oculorum et clypei crebrissimi et albidi. Oculi antici valde inse- 
quales, in linea plane recta. Oculi seriei 2ae paulo ante medium, inter 
laterales anticos et posticos siti. Oculorum series tertia cephalotborace 
vix angustior. Abdomen longe oblongum, pallide testaceum omnino 
albido-pubescens, utrinque crebre fusco-punotatum et reticulatum, in 
parte prima vitta longitudinali lineam mediam fuscam includente, in 
parte secunda arcubus transversis acutis 3-4 testaceis fuscisque notatum, 
subtus omnino testaceum. Sternum obscure fuscum. Chelae, oris partes, 
pedes-maxillares, pedesque omnino flavo-lurida, tibiis anticis infeme 
2-3, metatarsis 2-2 breviter aculeatis, tibiis metatarsisque posticis parce 
aculeatis, n^etatarsis aculeo exteriore parvo, aculeis interioribus parvis 
binis atque aculeis apicalibus ordinariis tantum instructisi patellis 
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conotifl mutiois. TuItob area fulva, eimplex, plana, postioe margine 
trauBVBrso in medio leviter angulato, limitata. 

Jaonsar, Siri, 5000 pieds, {Oldham). 

Species valde insignis, oepbalothorace humili, pedibus postiois paroe 
aouleatis, patellis mutiois etc. fere at in genere Icio. P. aemigldbrat^f 
E. Sim., ex Hispania, sat affinis. 

3. Homalaxtus hub, sp. nor. 

2 - Long.^5 mm. * 

Cepbalothoraz niger, coriaceus, crebre et longe albido-oinereo-pilosos, 
ciroiter ceque longus ac latus, ntrinqae ample rotundas, supra fere 
planus. Pili ooulorum fulvi. Pili cljpei nivei, crebrissimi et longissimi, 
obelia fete omnino obtectis. Oculi antioi in linea subreota, inter se sat 
late remoti. Abdomen late oblongum, depressum, nigrum, supra albido- 
cinereo, utrinque fulvo-pubescens, in lateribus lineis obliquil abbreviatis 
albis 1-4 seetum. Pedes ai^^tici robustissimi, femore late olavato, nigri 
tarso mfescenti, pedes reliqui obscure fusci, metatarsia tarsisque dilu- 
tipribus sed fasoo-annulatis, ouncti oinereo albidoque birauti. Tibiae 
anticae robustissimae, aculeis binis interioribua subapicalibus tantum 
armatae, metatarsi brevissimi (tarsis breviores) aculeis robustis binia 
muniti. Pedes-mazillares parvi et graciles, rufescentes, tarso infusoato 
leviter depresso. Plaga vulvae simplex, plagula media obtuse triquetra, 
medio depressa et antice aperta notata. 

Jaonsar, Siri, 5000 pieds, {Oldficm). 

4. Plexippus patkulli, Aud. in Sav., Eg, Ar. 1827, PL VII, P, 22, 

Jaonsar, Tbadjar, 2500 pieds; Siri, 5000 pieds, {Oldham)» 

5. Penoetia YiRiDANA, Stoliczka, J. A. S. B. XXXVIII, 1889, 
p. 220, PL XX, P. 1 (Sphasus),—Pencetia viridana^ B. Sim., Ann, Gen, 
XX, 1884, p. 326. t Pencetia prasina, Thorell, Ann. Gen. 1887, p. 825. 

Jaonsar, Tbadyar, 2500 pieds, {Oldhartt). 

6. SSLENOPS UONTIGENA, Sp. nov. 

' S . Long. 11 mm. 

B. malaharenaiy E. Sim., valde affinis et subsimilis, differt oculia 
mpdiis anticis lateralibus evidentius minoribus, metatarsia antiois inferne 
3-8 aouleatis (in 8. malaharensi 2-2 tantum aculeatis), vulvse area 
plana, nigra, subrotunda, antice stria arcuata limitata et plagulam 
anguste longitudinalem ovatam includente (in 8 . malaiarensi plaga 
anteriore subrotunda rel cordiformi fulva ot margine posiico orasso 
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fnsco posiice inciso notata).—Gephalothorax leete fusoo-Gasianeus, re* 
gione frontali obscariore, pallide lurido-pubescens. Abdomen ovatami 
depressum, antice tranoatam, fuBco-tefitaceum crebre pallide lurido- 
pubescens. Sternum pedesque fulvo-rufescentia, 

Jaonsar, Kumia, 6000 pieds, (Oldham), 

7. Gastbracantha xjnguifera, sp. nov. 

$ . Long. tot. 5 mm. Long. Bcuti 3'6 mm.; lat. scuti 5'6 mm. 

Cephalothorax obscure fnsco-rufescens, nitidus sed parum dense 
transversim rugatus, crasso albido-pilosus, parte cephalica alta, apice 
profunde sulcata. Oouli medii subsequales, aream trapeziformom 
latiorem quam longiorem et antice quam postice multo angustioroin 
occupantes, Clypeus oculis mediis anticis non multo latior. Scutum 
abdominale fere ^ latius quam longius, transversim ovatum et leviter 
excavatum, aculois sex armatum, aculcis lateralibus lis parvis conicis ot 
acutis, lateralibus 2is sat brevibus sed crassissimis, apice abrupte angus- 
tioribus acutis et leviter uncatis, aculeis postiois lateralibus non multo 
minoribus, ad basin crassis, ad apicem valde attonuatis atque acutis; 
scutum supra sat regulariter granosum sod in medio sensim Isevius, 
punctis occlliformibus ordinariis impressum, obscure flavum aculeis 
ravidis, vel olivaccum et zonis transvorsis dilutioribus confusis notatum, 
vel antice linea longitudinali et macula media obtuse triquetra Icete 
flavis decoratum. Venter sat crelre granosus, atcr utrinque leviter 
fulvo-notatus, tuberculo medio maximo munitus. Sternum valde gra¬ 
nosum, atrum, antice macula dilutiore parum expressa notatum. Pedes 
breves et robusti, obscure ferruginei, metatarsis tarsisque dilutioribus, 
articulis cunctis apice latissmo fusco-annulatis, 

d. Long. 3 mm. 

Cephalothorax fere ut in femina sed fronte medio paulo prominen- 
tioro et clypeo retro-obliquo. Scutum abdominale fore ut in femina 
sed magis quadratum, supra atrum, ad marginem leviter fulvo-variatum, 
aculeis sex brevioribus et cunctis conicis subsimilibus instrnctum. 
Venter plica transversa elevata mnnitus sed tuberculo carens. Pedes 
paulo longiores, tibiis anticis ad basin leviter depressis, tibia li paria 
intuB, prope basin, aculeis binis brevibus sed validis et dentiformibus 
atque ad apicem aculeo simili instructa. Pedes-maxillares breves ot 
robusti, atri, tarso supra ferrugineo. 

Jaonsar, Thadyar, 2600 pieds, (Oldham), 

Species valde insignis, aculeis lateralibus 2is fere at in Stanneoclavi 
mucronatis eximie distincta, scctionem novam in genere Gasteracantha 
(sonsu sti'i^to) formans. 
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8. Glyptooona excelba, sp. nov. 

# * 

$. Long. 4'5 mm. 

Cephalothorax brevis, obscure fulvo^rufescena, marginem versus 
infnscatus, parte thoracica valde declivi et glabra, parte cephalioa antice 
attonuata levissime acclivi et crasse albo-setosa, Qouli medii eequales, 
aream subquadratam et subverticalem occupantes. Oculi quatuor 
antici (antice visi) lineam loviter procurvam formantes* Cljpeua altus 
sed area oculorum mediorum paulo augustior. Abdomen breve, sub- 
rotundum se^ postice in tuberculum crassum et obtusum elevatum, 
supra albidum, postice nigricanti marginatum. Venter nigricans, ma- 
culis binia olongatis ot utrinque prope mammillas puncto parvo albidia 
notatus. Sternum, clielse, et partes oris nigrae. Pedes breves et robusti, 
luridi, femoribus quatuor anticis, basi oxcepto, infuscatis, articulis 
reliquis ferrugineis, pedes quatuor postici femoribus, tibiis, metatarsia- 
que ad apicem fusco-annulatis, tarsis fuscis, patollis tibiTsque anticis 
supra deplanatis, aculeis pEUicis albis instructis. Vulvss uncus crassus 
et brevis, ovatus apice attenuatus et obtusus, scapiim ungue obtoctum, 
Bubquadratum, nigrum, paite media rufula siilcata munitum. 

Jaonsar, Dartar, 4500 pieds, (Oldham), 

A 0, sexkiherculata, Keyserh, valdo diffort imprimis abdomino 
supra unituberculato, oculis mediis inter se aequis, clypco area oculorum 
mediorum paulo angustiore etc.* 

9. CyCLOSA SPfRIFBRA, Sp. nOV. 

9 . Long. 6*7 mm. 

Cephalothorax angustus ct longus, luridus, tenuiter fusco-punctatus, 
parte cephalica postice macula dilutioro V-formante notata et vittfs 
obliquis fuscis discreta, parte thoracica ad marginem infuscata. Oculi 
medii postici subcontigui, antici posticis plus duplo majores. Olypeus 
angustissimus. Abdomen longe oblongum, antice acuminatum et in. 
tuberculum obtusum subverticalo elevatum, postice in tuberculum 
longius, utrinque ad basin obtuse mucronatum, productum, supra albo- 
davidum, in lateribus fulvum, fusco-retioulatum et oblique albo-segmen- 
tatum. Venter crobre albido-punctatus. Sternum pallide fusenm, in- 
eequale, antice vitta transversa, utrinque maculis binis magnis et macula 
apicali minore albidis notatum. Partes oris clielseque fusco-rufescentes. 
Pedes-maxillares pedesque luridi, femoribus, praoseriim anticis, annulo 
submedio fusoo et supra et infra interrupto, tibiis metatarsisque annulo 
medio annuloque apicali angustissiiqis et parum exprossis (annulo 
apicali tibise 4i paris excepto) notatis, metatarsis cunctis et pedibus 
sex posticis muticis, femoribus tibiisque anticis aculeis paucis brevibus 

<tiof. E. Simon, Ann. Soc, Ent. Fr. 1884, p. 327. 
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et dobilibus armatis. Yulvae ancus rofalns, transversim 'plicatas, Imnd 
longior quam latior, late cordiformisi apice breyiter et abrapte anguB- 
tior atque inflezus, scapum crassum conyeziim et traDsyersiun, fnaco- 
nitidam, utrinqiie rotundum, inoisora media parya et acute triquetra 
notatum. 

S . Long. 5 mm. 

Cephalotborax fusco-castanens, in medio longitndinaliter dilutiori 
parte thomcica latiore et ovata. Abdomen minus et brevinSi antioe 
obfcnsum baud elevatum, pbstice breviter et obtusissiiiie produotum. 
Fedes pallide luridi^ latius et distinctius fusco-nifescenti annulati, me- 
tatarsis parce aculeatis, tibia 2i paris tibia li paris paulo orassiore, leyis- 
sime curvata et intus aculeis nigris, robustis et biseriatis (3-4) armat^. 
Pedes-maxillares breyes et robusti, fusci, bulbo rufulo disciform!, lamina • 
apical! maxima fusca apice yalde spiraliter contorta, carinata atque aouta^ 
insigniter manito. 

Jaousar, Thadyar, 8500 pieds, {Oldham). 

10. Ctclosa fissicattda, sp. noy. 

$ (pullus). Long. 3 mm. 

Cepbalothorax obscure fuscus subniger, regione oculari leviter di- 
lutiore, parte cephalica conyexa, suloo semiciroulari profundo 'disoreta, 
parte thoracica fovea media parva sed profunda et rotunda impressa. 
Abdomen breviter ovatum, antice rotandum, paulo ante medium tuber- 
oulis biuis obtusissimis, ad apicem tuberculo majore crasso, apice obtuse 
bifido, munitum, supra testaceum, crebre fusco-variatum, subtus atrum, 
maoulis albis binis transversim elongatis vittam fere formantibus et 
utrinque, secundum mammillas, punctis albis parvis binis omatum. Ster¬ 
num fuscum, antice vitta transversa, utrinque maculis binis maoulaque 
apicali albidis subconfluentibus ornatum. Fedes robust! et breves, sub- 
mutici, femoribus ad apicem fusco^annulatis, patellia tibiis metatarsis- 
que sex anterioribus ad apicem et in medio angustissime fusco-cinotisi 
posticis apice distinctius annulatis, tarsis cunctis apice fuscis. 

Jaousar, Dartar, 4500 pieds, (Oldham). 

Oyclosm oculatce, Walck., affinis sed certe distincta. 

11. EpXIBA CAMILLA, sp. UOy. 

$. Long. 6*5 mm. 

Ep, d/romadoHcBj Walck,, yalde affinis et subsimilis, differt area 
oculorum mediorum antice quaxu postice evidentius latiore et oculis 
mediis antiois evidentius majoribus, vulvas carinis scapi parallelis (in 
E. dromadaria antice convergcntibus). Caetera ut in E. dromadaria» 

Jaonsal*, Deota, 7700 pieds, (Oldham). 
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12* ^PBiiu tk^hkiz%it E. Simon, Ann. Soo. ent. Fr. 1877, p. 77.~ 

JEpeira thelwr^ Th<mll, Bag. Mai. eto., ii, 1878, p. 84. Epeira laglaixei^ 
Thordll, L 0 ., iii, 1681^ p. 119. 

Jaonsar, Thadyar, 2500 pieds, {Oldham), 

13. Efeiba hihalatana, sp. nov. 

$. Long. 7'5 mm, 

Cephalot^orax pallide luridus, Isevis, parce albo-pilosas. Area 
oonloTum mediorum vix longior qnam latior et antice qnam poatice latior, 
oouli medii antioi posticis paulo minores. Oculi laterales a mediis sat 
late remoti, inter se anguste separati, anticus postico paulo major. 
Clypens oculis mediis antiois non multo latior. Abdomen breviter 
ovatnm, antice leviter aouminatnm, supra albo-opacum, in medio punctis 
impressis minntis qoatuor et utrinque punctis nigris pa^s elongatis 
(lineiformibus) quatuor umseriatis omatum, subtus fulvo-testaoeum et 
maculis albidis confusis quatuor, quadratum formantibus, notatum. 
Sternum, cbelee, pedesque lurido-rufescentia. Pedes breves et robusti, 
aouleis ordinariis numerosis fulvis et pellucentibus armati. Yulve 
uncus sat brevis et crassus, non multo longior qnam latior, apice at- 
tenuatus sed obtusus et marginatus, ful\iuB et superne transversim ru- 
gatuB. 

Jaonsar, Deota, 7700 pieds; Bujkoti, 9000 pieds; Kumia, 6000 
pieds, {Oldham}, 

E, aJpiccBj L. Kook, valde affinis et subsimilis, differt area ooulomm 
mediorum paulo breviore, oculis lateralibus utrinque disjunctis, ab« 
domine antice magis acuminate et punctis elongatis nigris quatuor 
utrinque omato, aculeis pedum fulvis etc. 

E. prmdatiBf Gambr., ex Yarkand, oerte affinis est E, himalayana 
sed verisimiliter distinota. 


14. Epeira ktmpha, sp. nov. 

$. Long. 6 mm. 

Cepbalothoraz obscure fulvus, crasse albido-pilosus, parte cephalica 
paulo dilutiore et postice macula albida Y-formante notata. Ocnli 
medii subcequales, aream circiter ssque latam et longam, et antice qnam 
poetioe non multo latiorem, occupantes. Oculi laterales a mediis non 
late remoti, eequi, et inter se angustissime separati. Clypeus oculis 
mediis antiois baud latior. Abdomen circiteiw leque longum ao latum, 
antice late rotundum, postice breviter attennatum atque obtusnm, ful« 
Turn, orebre testaceo-punctatum, utrinqup vitta albidiore sinuosa saepe 
intus anguste fuBoo-marginata notatum, subtus fulvum, vitta'media lata 
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panlo obscnriore, augaste et parum distincte testaceo-xnarginata, nota- 
tum. Sternum castaneum. Chelce obscure fulvse apice dilutiores. 
Pedes sat longi et graciles, falvi» femoribns ad apicem tibiis metatarsis- 
que ad basin atqne ad apicem, tarsisque ad apicem pallide fusco-annula* 
tis, aculeis pauois, gracillimis fuscis, metatarsis, prcesertim anticis, sub- 
muticis. Vulvse uncus sat brevis et latus, subparallelus, apice obtusus 
et marginatus supra fulvus planus et transversim rugatus, scapum 
transversum, utrinque, secundum basin unci, subquadratum. 

Jaonsar, Deota, 7700 pifeds, {Oldham). * 

E. triguUatm^ Pabr,, ex Buropa, sat affinis. 

16. Epeira minutalis, sp, nov. ^ 

9 , Long. 5 mm. 

CepbalQ.thorax obscure luridus, antice paulo dilution, parce et 
crasse albido-setosus, parum convexus et antice sat attenuaius, oculi 
nigro-cincti. Oculi medii aream paulo lodgiorem quam latiorem et an¬ 
tice quam postice vix angustiorem occupantes, antici posticis paulo 
minores, laterales subsequales et subcontigui, a mediis non late remoti. 
Abdomen sat longe ovatum, antice attonuatum ot tubcrculis bumeralibus 
obtuais munitum, postice loviter attenuatum atque obtusum, supra fulvo- 
olivacoum et in parte soounda vittis fuscis binis flcxuosis, figuram folii- 
formem designantibus, omatum, interdum latius nigricanti-marginatum. 
Venter vitta media lata et parallela nigra et postice, secundum mammillas, 
utrinque punoto albido notatus. Sternum nigrum. Chelae castaneae. 
Pedes sat longi, luridi, femoribus ad apicem, tibiis metatarsisque in 
medio atque ad apicem fusco-rufescenti-annulatis, tarsis apice infuscatis, 
aculeis ordinariis nigris, parum longis. Vulvse uncus fulvus, sat brevis, 
triquetrus, apice attenuatus et subacutua, scapo obtecto. 

Jaonsar, Deota, 7700 picds, {Oldham), 

Species valdo insignis inter E. dioidiam et dromadariam^ Walck. 

16. Larinia qtjadeinotata, sp. nov. 

$ (pullus). Long. 8 mm. 

Cephalothorax angustus ot longus, pallide luridus, crasse et longe 
albo-hirsutus, linea media fusca oculos baud attingente sed antice in 
maculam parvam ampliata, notatus. Area ocnlorum mediorum paulo 
longior quam latior, medii postici inter se juxte contigui,. antici posticis 
paulo majores. Oculi qnatuor antici, antice visi, lineam levitor rocur- 
vam formantes, medii a lateralibus quam inter se remotiores. Abdo¬ 
men angustissimum, longum ,et parallelum, apice in caudam obtusam 
breviter productum, albido-cinereum, parce albido-setosum, linea media 
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integra %lbidiore et puuctis nigris quatnor notatum, sqbtua longifeudi- 
naliter infOBoatiin), mammillis fascia nigrioanti-limbatis. Steraum, ohelse, 
partes oris pedesqae omnino lurida, aouleis pedum sat namerosis teuai- 
bus, ounctis albidia et pellucentibus. (Vulva baud adulta). 

Jaonsar, Deikhera, 4000 pieds ; Tbadyar, 2500 pieds, {OldMm), 

L. chloreif Sav., ex ^gypto et L, jpubiventrij E. Sim., ex Asia oon- 
trali, affinis, imprimis difEert ventre infascato. 

• 17. Ceucidia punotioera, sp, nov. 

9 ■ Long. 4*5 mm. 

Cephalothorax niger, parte cepbalica dilutiore et rufeaconto pare© 
rugosa, longe et crasse albido-setosa, lata viz attenuata et valdo convexa. 
Oculi medii sequi, aream subqaadratum occupantes. Clypeus oculis 
mediis anticis circiter duplo latior. Abdomen late oblongupi, ad margi- 
nem anticum obtuse prominens, utrinque levissime sinuosum, ad apicetu 
obtuse et broviter trimuoronatum, mucrone medio latoralibus paulo ma- 
jore et bilobato, supra subplanum, duriusculum, sat crebre et subtiliter 
impressum, albido-davidum, fusco-atomarium, tuberculis albidioribus et 
nigro-cinctis. Venter niger, crebre testacefl punctatus. Sternum cbe-^ 
Isequo nigra. Pedes breves, robusti et Jero mutici, obscure luridi, fe- 
moribus ad apicem, tibiis metatarsisque ad basin atque ad apicem late 
fusco-annulatis, annulis tibiarum anticarum seepe confluentibus. Vulvse 
uncus parvus, augustus et rectus,^ scapum magnum, tripartitum, parte 
anterior© (sub ungue) fulva ovato-transversa, partibus postiois ci'assis, 
fuscis obliquis marginem formantibus. 

d*# Long. 3*6 mm. 

Cephalothorax antice magis attenuatus, loavis, nitidus, fusco-rufos- 
cens, parte cepbalica postice dilutiore et testacea. Abdomen fore paral- 
lelum, antice posticoque obtusum, baud mucronatum, duriusculum et im- 
presso-punctatum, supra fusco-olivaceum, vitta media albida, in medio 
anguloBO-dentata, et lincam mediam fulvam includente, notatum. Ven¬ 
ter niger, utrinque testaceo-marginatus. Pedes luridi, confuse fusco- 
rufescenti annulati, quatuor antici reliquis robustiores et evidenter 
longiores, tibiis baud incrassatis, sat numerose aculeatis, metatarsis 
muticis. Pedes-maxillares breves et robusti, tarso insigni, supeme ad 
basin in tuberculo magno ereoto, obtuso et compresso producto. 

Jaonsar, Deota, 7700 pieds; Bujkoti, 9000 piods, (6l^hatn), 

18. ? Arqtboepeiba angtjstata, Stoliezka, J. A. S. B., XXXVIII, 
1889, p. 241, PI. XX, F. 7\ (sub 

Do nombroux individus mais tous tres jeuneSj ce qui laisso des 
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dontes Btir lenr detemmation.«-«i^eiit*^l«fBRidraiMlJUulx9^^ hMei(^ 
Cambridge di;i Y^urkand. 

Jaonsar, Deota, 7700 pieds; Darter, ^ieda; @000 ^ted9| 

{Oldham), 

< ' t"* 

19. Nephila maottlata, J*abK, Ent, Pyst.,'!!, 1793, p. i26^{Aranea), 

Debra Dan, 2300 pieds, {Wood-Masony, 

i 

i » 

• 20. MiagbamMofes Extensa, sp. nov. 

$ . Long. 10'5 mm. 

Cephalotborax luridus, pilis pronis plamosis albidis aat dense Veati- 
tns, multo longior quam latior, antice posticeque fere reote seottm, postiob ' 
sensim attenuatus, supra fere planus sed utrinqiie, pone oonloS, impres- 
sione arcuata noiatus. Oculi longe ante medium siti, parvi, subeequi 
(medii lateralibus vix minores), lineam rectirvam formantes, medii ihter 
Be quam a lateralibus multo remotiores. Abddmen pallide-luridum, albido- 
pubesoeps, supra linea media obscuriore ramosa tiotatum, longissimum et 
subparallelum, antice recte sectum. Partes oris pedes que luridi, pedes 
antici et postioi ad extremitates paulo obscuriorea et rufescentes, femori- 
bus anticis parcissime et minute fusco-punctatis. Pedes antici reliquis 
multo longiores et robustiores, femoribus Talidis cjlindraceis, tibiis me- 
tatarsisque ieriter compressis, metatarsis 41 paris tibiis plus dupTo bre* 
vioribus, paulo crassioribus et compressis, inferue rugosis, supeme, in 
parte basali, leViter excavatis et calamistro, dimidium articulum saltern 
occupante, munitis. 

d (pullus). Femina subsimilis sed metatarso 4i paris infeme sotis 
clayiformibug validis regulariter uniseriatis instructo superne calamistro 
munito. Fedes-maziltares (baud adulti) breves, inflati et pellucentes. 

Jaonsar, Tbadyar, 3^00 pieds, (^Oldham), 

21. Theeidion stjbvittatum, sp. nov. 

9 . Long. 3 mm. 

Cephalotborax brevis, Isevis, nitidus, fusco-luteus, marginem versus 
leviter dilutior, parcissime albido-pilosus. Oculi antici sequi, sat late et 
eeque distantes,. in linea sat procurva. Oculi postici in linea plane recta, 
medii paulo majores et a lateralibus quam inter se remotioresv Area 
mediorum circiter asque longa ac lata et antice quam postioe la^or, 
medii antici posticia minores. Clypeus verticalis, 'narea oculomm latior. 
Abdomen magnum, globosum sed antice obtusissime et levissime emargi* 
natum, albido-opacum, antice macula media, utrinque vitta margmali, 

' postice ampliata, nigrioantibus noiatunq'Bubtus fusco-testeeeum ct propo 



iift Im <feT JSFjmdlaya,' 

fiiiliit pKrrii ilblbia noCatam.* Steranin foseo- 
rp£Md^;M^ Icm^ua qdata latiiza, poatice.longe at^aatuaiit 

doana patdo angaatiore aese distante^. Partea - 

orifl Bobhigtw.'' (Siypeo longioras. Pedes piodioi, antioi reliqttfti 

longioi^ et |[aalo robasti^s, la^di^femore tibiaque antiois ad apioe late 
mlale.falfpye awirlatis.: *.Vulra simple^, 

' Jaousar, Siri, 5000 pieds, (OZi^m).. 

'• Tt vittUtOi Walojt,, sat affine sed diffort piofcnra efc fornm abdominis 
et proportione ^calorum. IT. incerto, Qambr. (ex Yarkand), affine sed 
oepbalotbprace Isevi et abdomine nigro-marginato certe drSort, 

r 

2S?. Cewous bucculentus, sp, nov, 

9. Long. 13 mm. 

Cepbalothorax mgro-piceus in medio leviter rufescenti-tinctus sub- 
leeyis, parte cephalica tIx attenuata et valde oonvexa. Oouli postioi in 
linea nubrecta, parvi (lateralon mediis paulo majores), medii a lateralibns 
qnam inter se paulo remotiores sed spatio diametro oculi fere duplo ma¬ 
jors inter se sejunoti. Oouli antici in linea leviter procnrva, ti!iedii mi- 
nutissitni"^ ad sese appropinquati, latcrales mediis duplo majorea et late 
ovati.* Oculi lateralea prominuli. Abdomen oblongum, atrum, fulvo- 
pubeseens, props medium nufculis parvis binis tostaceis subgeminatis, in 
parte apical! arcubus transversis valde angulosis 4-5 testaceis dScoratnm. 
Venter obscure fulvo-testaceus. Sternum fulvo-rufesceus nitidilm. Chela® 
Q^grce, validUsimae, ad basin valde geniculatae ot prominentes, praeser- 
tim in parte apicali, rugosae, margino infcrioro sulci dontibus quinque, 
ultimis duobuB reliquis majoribus, margine supSrioro dontibns quatuor, 
ultimo majore. Pedes robusti et breves, fnsco-rufescontes,. femoribud, 
praesertim infeme, dilutioribus, aouleis longis ordiiiariis, tarsia posticia 
utrinque aculeis paucis munitis. Vulvas plaga fusca, plana, subrotunda, 
postice fovea sat' minuta testacea in parte socunda plagulam parvam 
rufulam sabquadratam inoludente notata. 

Jaonsar, Kumia, 600Q pieds, {Oldham). 

0. marentif E, Sim., ex Asia centrali, affinis, praesertirii difEert ar- 
matura chelaram, piotura abdominis, et structum genitaii. 

i 

« 

23. Clubiona ht&gina, sp. nov. 

9 • Long. 7*5 mtn. 

C^pbalotborax £ulj| 0 -TufeBcen 8 , antice leviter sensiminfuscatus, hand 
nigro*^rginatns, pilia pallide luteo-sericoia vestitus, sliria brevi sedt 
px^nnda. " Obuli postici aequi a sese late ct fore aeque dwtantes. Oculi* 
antipi aeqaidistprQtes et spatiis diametro otuii anguetioribus sese S6« 
44 . . • . * 
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juncti, medii majores rotundi, laterales ovati atque obliqoi. Abdomen 
late oblongum, enpra fasco-violaceum, pallide luteo-sericeo-pubeBcens, 
Bnbtns paulo dilutius. Mammillse, fiternum, pedesqne falTO-rufescentia, 
Tibia cum patella 4i pans cepbalothorace oiroiter eequilonga. Cbel® 
fusco-rufulffi nitidaa baud rugate, robuste, sed non geniculate. Pedes 
aculeis ordinariis, tibia 3i paris infeme aculeis binis nniseriatis, basilari 
altera mnlto minore. Vulvse area magna, fulva, convexa, postice leviter 
prominens et obtuse secta, antice fovea longitudinali parva sed profunda 
‘impressa. 

Jaonsar, Deota, 7700 pieds, (Oldham), 

0. germanicoef Tliorell, ex Europa, affinis, imprimis differt structura 
vulvsB. 

\ 

24. AnyPH^KA SORICINA, sp. nov. 

Q . Lobg. 7*4 mm, 

Ceplialothorax obscure fulvo-rufescens, pilis longis cinereo-albidis 
fulvisque dense vestitus, regione oculorum infuscata et parte cephalica 
linea media exillima nigricanti-notata. Oculi postici in linea ovidenter 
procurva, medii inter se quam a lateralibus remotiores. Oculi antioi 
inter se parum disjuncti in linea levissime procurva (subsecta), medii 
lateralibus minores. Area mediorum trapeziformis, multo longior quam 
latior. Clypeus oculis anticis vix angustior. Abdomen late ovatum 
convexum, cinereo-lividum, supra parce et inordinate fulvo-violaceo 
punotatum. Plica ventralis fere in inedio sita. Mammilte fulvse. Ster¬ 
num lurido-testaceum. Partes oris choteque fusco-rufescentes. Chelse 
Iseves, margine inferiore sulci serie dontium parvorum 4-5 munito. 
Pedes modice longi (4, 1, 2, 3), fulvo-olivacei vel rufescentes, fusco- 
variati, subannulati et sublineati, metatarsis tarsisque infuscatis, aculeis 
ordinariis numerosis et longis. VuIvjb plaga sat parva, nigra postice 
leviter attenuata et truncata, antice fovea parva, ovatp-longitudinali 
profunda impressa. 

Jaonsar, Deota, 7700 pieds, (Oldham). 

A. accentuate, Walck., affinis, difPert imprimis linea oculorum antica 
levissime procurva (in A, accentuata recta), area vulv© minore, pedibus 
posterioribus anterioribus paulo longioribus, etc. 
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XXl.^Notes on Indian BoHfers.^^By H. H. Andkhson, B. A, 
[Received Sept. 10thRead December 4th, 1889.] 

(With Plates XIX—XXI.) 

For the last few months I have devoted what little time I could 
spare for work with the microscope to the study of Rotifers with the 
twofold view of seeing what species already known to science I could 
find in our Calcutta tanks and of discovering new forms. I commenced 
on water and weed brought from the tanka on the further side of No. 2 
Bridge, Entally, and I have found these so rich in specimens that I have 
not yet turned elsewhere for my materials. I propose to give in this 
paper a list of the known species that I have been able t8 determine, 
with notes as to frequenoy.of occurrence, date on which observed, and 
other details which may be of use to future observers. I have also de- 
scribed some that I believe to be new forms, but I have confined myself 
to those which are species of some known genus. I have drawings and 
descriptions of others in my notebooks for which new genera will, I 
think, have to be framed, but these I have reserved for further investi¬ 
gation. I have followed throughout Hudson^s and Gosse's classification 
and nomenclature, and have based this paper on their book. As, how¬ 
ever, their work includes description^ of British Rotifers mainly, and only 
the most important of non-British species, there is some uncertainty 
whether some of the forms which I have imagined to be new may not 
be already known. I have studied Elirenberg and Pritchard for con¬ 
tinental forms, as well as such papers in scientific journals as I have 
been able to get access to, so I trust I have not here described as dis¬ 
coveries what have already been discovered. This paper is, I hope, only 
a first instalment, for our weedy tanks teem with Rotifora, and I have no 
doubt that a few months more work would enable mo to give a second 
list as long as this one. 


Order 1. RHIZOTA. 

Family I. Flosculariadse. 

1. Floscuearia ornata, Ehreuberg. 

Common, in many tanks, at all seasons, size -yV', often much less, 

* Gommonicated by the Bticroscopical Society of Calcutta, before which it was 
read on Sept. 9th, 1889, • 
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2. Flosoulabia oampakuiiAta, Dobie. 

Only seen once or twice, size 

3. Flosculabia ahbiqua, Hudson, 

Fairly common, on Utricularia, during the rains, size 

4. Floscularia tenuilobata, n, sp., PI. XIX. 

Lobes five, linear, knobbed, composing almost the whole of the 
corona, the undivided portion being almost nothing. Knobs 'hemi¬ 
spherical with the flat surface inclined at an angle with the inner surface 
of the lobe. Setae long, radiating from the knobs, smaller ones on the 
whole length of the lobe and on the smaller edge of the corona between 
their bases. The long linear lobes with their peculiarly shaped heads, and 
the very snjall undivided portion of the corona, are distinctive. The 
lobes seem capable of independent motion and have the appearance in 
certain positions of being jointed on to thS neck. The neck is much 
narrower than the body, which again tapers gradually to its long and 
narrow foot, so that the creature has a somewhat spindle-shaped ap¬ 
pearance. The internal structure corresponds with that of other Plos- 
cules, except that it seemed to mo that the buccal orifice from the vesti¬ 
bule into the crop was situated at the side rather than at the centre of 
the crop, and that the tube leading from tho one to the other hung against 
the wall of the crop. I note that, in tho figure originally drawn by me, 
there is a projection at the base of the corona which looks like an anten¬ 
na, I have not been able to verify this by subsequent observation. 
This species is a fine handsome creature from to in length. It is 
not at all shy, and I found it in great profusion last year (1888) during 
tho rains on leaves of a species of Utricularia. I first saw it in 1887, 
and described it at a meeting of the Microscopical Society in the autumn 
of that year. 


Family II. Melicertadse, 

5. Melicerta ringens, Schrank. 

I have only come across a few specimens in Entally tanks: these, I 
saw in November, 1888. Mr. W. J. Simmons, however, tells me that he 
has found this species in great profusion in water taken from tanks in 
the Botanical Gardens.’ 

I came across one specimen pf a Melicerta with a tube very fluffy 
and irregular in shape differing greatly from the regular compact tube 
of M, ringens. The pellets, oval in shape, were not feecal, as I observed 



16^»] H*.H» Ajki^vwm-^Notei on Indian SctHfers*^ 347 

tbem in procesfl of formatiou in the oup beneath the ohin. I was unable 
to discover any essential difEerenoe of stmotnre. 

6 . Liukias OEBATOFHTLiii, Sohrank. 

Is extremely common and often occurs in large clusters. 

7. Limnias annulatus, Cubit. 

I have only come across this species once, in water taken from a 
gnmlah in my orchid house, but on that occasion I found plenty of speci¬ 
mens. 

On the same date, January 21st, 1889, and in the same water, I found 
one specimen resembling anntilakis, but differing from it in having 
the ridges very wide apart, i, e,, more than The ridges were not 

so decided as in annulatus, but still plainly visible, the antennss were 
very short and not prominent in retraction. The tube was transparent, 
but far more covered with debris than the tube of amvlatm usually is. 

8. Cephalosiphon limnias. 

Several specimens were seen, December 9th, 1888, but it is far from 
common in these Entally tanks. 

9. (Echistbs stephanion, n. sp., PI. XX, Fig. 2. 

It differs from most (Echistes in having a very small corona, the 
diameter of which is not more than half that of the body. The chin is 
very prominent, the distance from its tip to the upper wreath being al¬ 
most as great as Ihe breadth of the corona itself. The cilia of the se¬ 
condary wreath are larger and stronger below the chin than above it, and 
the outline of the margin on which they are situated is very clear and 
sharply defined. Immediatdy below the lowest point of the wreath are 
situated the ventral antennse, which are very short and inconspicuous, 
the setee on them being with difficulty distinguished from the lowest cilia, 
with which they are almost in the same line. By watching the head of the 
(Echiatesy when closed, very carefully with a high power (900 diameters), 
I saw what I take to be the dorsal antenna, which, as the animal unfolded, 
I was able to follow to their position as minute pimples on the dorsal 
side of the neck at the edge of its upper fold just at the bottom of the 
corona. The jaws are many-toothed, the gastric glands round and clear. 
The substance of the body is granular, somewhat opaque, far more so 
than in most Rotifers; owing to this opacity the vascular system is 
seen with difficulty. The cloacal aperture is situated half way down 
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the side. It is a ourious fact that, though far above, the top of the tube, 
the mouth of the cloaca, when ejecting matter, was raised and pro¬ 
jected just as is done by those species which have long tubes in order 
to eject the feecal matter over the top of the tube. The foot is long; 
when fully extended more than twice the length of the body : the lower 
portion is generally wrinkled. The tube is very short. In habit the 
creature is bold, expanding freely and rarely retracting, indifferent to 
sharp taps on the glass slip or to movements of it. It resembles (E, 
serpentinus^ but the foot is* comparatively much shorten, and, though 
I looked carefully, I could see no horns or hook. It differs from other 
QSchistes in the smallness of the corona, the position and small size of 
the ventral antennoe, and the very short tube. It is rare, 

10. Megalotrocha alboplavicans. 

Very common. I have found it swarming at all seasons. There is 
considerable variety in shape and size, the most striking form being one 
in which the body is very large and inflated, the viscera having the ap¬ 
pearance of being hung in the centre of a crystalline vase. In such 
specimens the ringed appearance of the body as shown in Ehrenborg’s 
figures is very marked. I note that Hudson has not drawn these rings 
in the plates in his book, thoilgh my own experience is that they are 
more or less visible in all our Indian specimens. I noticed some clusters 
in which the epidermis at the base appeared spotted, but with a higher 
power it could he seen that this appearance was due to the presence of 
fine short spines or projections apparently of the same substance as the 
epidermis. This spined epidermis remained as a sort of sheath or empty 
skin when by pressure the cluster was broken up. Ip these specimens 
the gastric glands were larger and more prominent than in the normal 
type. Some specimens, apparently full grown, for they had eggs in the 
cluster, wore only in length; the larger clusters contained speci¬ 
mens long. Great as is the difference in size and shape I hesitate 
to divide thorn into different species as there were intermediate forms 
which seemed to link them all together. Further and more careful study 
may, however, show points of difference which I have overlooked. 

The so-called white opaque spots are, in our Indian species, as seen 
by direct illumination brownish green by daylight, brown by gaslight. 
They are in most cases granulated in structure but in many there were 
clear spaces, sometimes two or more clear spaces in one spot. As I have 
never seen British specimens I cannot say whether this is a peculiarity; 
I find no mention of it cither in Pritchard or in Hudson and Gosse. 

The male of this species has not, I believe, been previously observed. 
I met with, several specimens in the month of February. They were 
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mOTing in and out of olasters of the female, but I did not aeo ac^ta^ ' 
oonneotion. There is a certain amount of resemblance to the male'of^ 
Itooinularia, the chief difference being the presence of a very large, oleai^i 
circular space situated in front of the sperm sac which had all the ap¬ 
pearance of a contractile vesicle, though 1 did not see any contraction. 
The body is cylindrical with a foot projecting from the lower side. 
The foot glands are very large; the large nervous ganglion has branches 
to the antenna and to the two eyes, and one proceeding backwards em¬ 
bracing the tqp of the contractile vesoicloi The integument, which is 
very transparent, occasionally takes the ringed appearance noted above 
as occurring in the female. There is a regular network of muscles 
(these are not clearly shown in the figure). The cilia surrounding the 
head are large, setting up a strong current. The length is TW^ 
breadth 


Order II. BDELLOIDA. 

Family III. Philodinadse. 

I have come across several different species of this family, but have 
not been able to differentiate them with satisfaction to myself. I note 
here those only about which I feel a tolecable amount of certainty, 

11. PhilodikA citbina, Ehrenberg. 

Fairly common at all seasons. 

12. Philodina hirsuta, (P), PI. XX, Fig. 4. 

This species is extremely common, and may be the P. Tiirsuta men¬ 
tioned by Pritchard. There are fine hair-like spines all over the surface 
of the body, but the colour is not pale yellow, nor is the foot “ prolonged 
by dorsal spines.” The antenna is long and straight. The distinction 
between stomach and intestine is very clearly marked, and the latter is 
large. Two clear round (salivary) glands are very noticeable. It is 
very common, and is almost always attached to the stems of Vortiedlay 
Epistylia, 4o. It apparently leads a very sedentary life, for I have had 
specimens under observation for hours without their moving from their 
attachment. The contraction of the stem to which they have fixed 
themselves does not* seem to disturb them, and, as soon as it uncoils, 
they unfold their wheels even before the Vorticella or Carchesium has 
opened out. I have often seen a couple attached on each side of the 
stem of a Vorticella just'below the bell, and sometimes more than two. 
The fine hair-Uke spines are variable both in length and position, in 
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some oaBes covering the whole body, in others noticeable only on parts^ 
but they are never absent from the greater part of the body. 

13. Hotifeb yuLQABis, Sohrank. 

Here, as elsewhere, deserves its name. 

14. Roxifeb maobocebos, Gosse. 

Many specimens seen. ^ 

15. Rotifbb mento, n. sp., PI. XX, Figs. 6 & 6, a. 

It is with much hesitation that I describe this species, for when I 
mentioned to a microscopist of considerable eAperience that I had foun^d 
a Rotifer inhabiting a tube, ho smiled incredulously and said that I must 
either have been mistaken or that the Rotifer had made ustf of a tube 
built by some other creature. However, as its other characteristics are, 
it seems to me, suflScient to mark it as a neVv species, I shall describe 
them first The characteristic which is the most striking on casual ob¬ 
servation is the very distinct and projecting chin, with the buccal funnel 
running down from it in a way that reminds one of a Melicerta. The 
corona is small $ the dorsal antenna very long and mobile \ the frontal 
column is thick, short, and stout, with the appearance of a hook at its 
upper end; the eyes are round and bright and of a moderate size \ the 
jaws have two teeth; the body is deeply fluted and wanting in trans¬ 
parency, so that the intestines were not very easily made out. It is 
viviparous: a young one was seen in the body of one specimen which 
must have been nearly as long as its parent; the wreath of the unborn 
rotifer was often in motion, though I did not, at any time, observe the 
jaws move. With relation to the tube; I have seen at different times 
over a dozen specimens of this species. (In all cases the water was 
taken from the same tank.) Every specimen except one was inhabiting 
a tube, and these tubes were all of the same character and all small in 
comparison to the size of the creature. The tube resembled that of an 
(EchiateBj its substance appeared to be transparent, but it was so thickly 
covered with foreign matter that it was practically opaque. The first 
specimen I had under observation for nearly six hours and it did not 
leave its tube. I turned the piece of weed over, then tore the tube off 
the weed, and, though the Rotifer was now able to swim about dragging 
its tube after it, it did not leave its bold. Finally, I crushed the tube, 
and the Rotifer then swam off; and I was able to see that it had the foot 
of its genus. When disturbed the Rotifer contracted and curled itself 
into the tube. This was not a mere contraction of the body, but it took 
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a distinct curve which enabled it to fit itself into the tube, bo that, short 
as the latter is, the whole body of the rotifer is protected by it. This 
fact seems to me to go far towards proving that the rotifer is accustom¬ 
ed to live in a tube, though whether it makes it own tube or occupies 
empty tubes made by -other creatures, I am not in a position to decide. 

Length about It is rare. 

16. Actinueus 0VATU3, n. sp., PL XX, Figs. 6 & 6, a. 

Though differing in some particulars' from the diagnosis of this 
genus as given in Hudson and Gosse’s book, it can belong to no other. 
It has the extreme length and tenuity of form, the joints of the long and 
slender foot telescope into one another without sensible increase of 
diameter; the eyes are two, situated in the frontal column; the teeth 
are two, diverging. But in complete contraction the shape of the body 
does change. The joints of the foot fit into one another and may be 
drawn back right into the^body without causing it to bulge, but the 
body itself is often lessoned in length and increased in breadth till it be¬ 
comes almost globular in shape. In this it resembles the genus Rotifer, 

There is only one other known species of this genus, Actinurus 
neptuniiia. From this the species I am describing differs in the cha¬ 
racteristic just mentioned of the conti*actility of the body. It also 
differs in the shape of the body, which is not cylindrical but wider 
posteriorly; viewed dorsally it is seen to bo nearly twice as wide at the 
hinder end of the body as it is at the neck. A side view shows that 
the back rises in almost a straight line from the neck to near the ex¬ 
treme end of the body, where it suddenly falls to the foot. Tho ventral 
surface-also is not flat but bulges slightly. When extended to its fullest, 
the length of the body is about three times its breadth, in A. neptunius 
it is about eight times as great. 

The eyes are two, small, near tho summit of the frontt^l column; the 
corona small^ constantly protruded, and in constant motion. The 
mastax is not far from the corona, and has two gastric glands fairly 
large and visible. The digestive canal is perfectly straight when tho crea¬ 
ture is fully extended, and there is a clear distinction between the 
stomach and the intestine. The cloaca is situatod at the bottom of the 
second joint of the foot, The spurs are small, not two-jointod, and the 
toes very long, often recurved. The surface of tho body is deeply cor¬ 
rugated longitudinally, but iu some specimens is very transparent and 
the viscera can easily be distinguished. Those do not nearly fill tho 
body cavity and strong n^uscles may *be soon which assist in the con¬ 
traction, I was unable to make out tho vascular system. 

In very many of the specimens there wore living young in the 
45 
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body cavity of their parents. In many cases, the young ones were longer 
than the length of their progenitor, and the long foot might be seen 
moving about, now drawn back into the body, and now extended to a 
considerable length around the viscera. The mastax and, in more than 
one instance, the cilia were in constant motion. 

The frontal column when extended fully is tipped with cilia which 
vibrate actively. It was only on rare occasions, though, that I was able 
to see them, as they seemed to be rarely extended. 

The habit of this Actinurus difFers under diffeient /jircamstances. 
As usually seen it is in constant motion, creeping actively or swimming 
over the field of view. But on one occasion I had enclosed a small 
Lemma leaf and the Actinur^ under the cover glass, took their places 
under this, fastening themselves well underneath, but so that theii^ 
bodies projected when they were fully extended. On this occasion I 
was enabled to get a very satisfactory view of the organs and internal 
arrangement, though, owing to the thickness of the leaf, I could not use 
a high power. 

There is one point on which I speak with some hesitation, I 
noticed in one specimen that there was only one tooth on one ramus 
and two on the other. I examined this specimen veiy carefully and 
several others also with a high power (750 diameters), and in several of 
the latter observed the same. In others I thought I could see the two 
teeth on both rami. In Philodina erythrophthalma an unequal number 
of teeth has been observed by Hudson, but in no specius, as far as I 
know, has only one tooth been seen. But in several instances the one 
tooth, with the minute ridging parallel to it, was so very clear that 
I do not think I can have been mistaken. 

The size of an average specimen when fully extended is to 
of which the body is about and the foot breadth of the 

body at its widest Contracted the same specimen would be about 

long by wide, but there is considerable variation in size. 

Order III. PLOIMA. 

Sub-order ILLORICATA. 

Family X. Notommatadffi. 

17. N0TOMMA.TA ANSATA, Ehrenberg. 

First seen, December 14th, 1888. Not uncommon. 

r 

18. Notommata xbipus, Ehrenberg. 

Common* ^ 
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19, FurouIiABia FOBFIOUI.A, Ehrenberg. 

Seen in water from the Botanical Gardens. 

20. Fxjrculama lONGiSETA, Ehrenberg. 

The first specimen I saw had toes very little longer than the body. 
Oliher specimens obtained from the Botanical Gardens were nearer the 
normal. 


23. Diglbna forcipata, Ehrenberg. 

Common. 


Sub-order LORICATA. 

Family XI. Rattulid®. 

22. Battolus tighis, Muller. 

Only one or two specimens seen. 

Family XII. Dinocliaridse. 

23. ScARiniUM LONGiOAUDUM, Ehrenberg, 

Common. In the specimens first seen the postenor dorsal surface 
had not the sharp, clear-cut projection shewn in the figure in Hudson 
and Gosse’s book, but was rounded as in Ehrenberg’s figures. I after¬ 
wards came across specimens in water from the Botanical Gardens 
which had the sharp projection. At a later period, in water from the 
Entally tanks, I found it in great profusion with rounded projections. 
One specimen observed had inside it an egg covered with spines. 

24. Stephanops dichthaspis, n. sp, PL XX, Pig. 7. 

In water from the Museum tank I came across this pretty little species, 
and it was fairly plentiful. The lorica is ovate, prolonged behind into a 
shield, which is deeply notched in the centre, and extends as far as 
the second joint of the foot. Tbs neck is about half the breadth of the 
body and has a distinct shoulder. The occipital shield is semicircular, 
as broad as the body, and through it the head can bo seen to have an 
oval, not peaked shape, with its eyes very wide apart. It approaches 
8. lamellaris and 8. mutiQuSy but differs from both in the shape of 
the neck and of the body, and especially in the prolongation of the shield 
behind. Length to 
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Family XIII. Salpinadso. 

I have had some difficulty in distinguishing between the species of 
this family, as difEerent specimens of the same species differ greatly from 
one another. , 

25. Salpina brevispina, Ehrenberg, 

Is very common. 


26. Salpina eustala, Gosse. e- 

Not uncommon. In some the alvine spines were only slightly incur¬ 
ved ; in one the lumbar spine was irregular in shape, having a wavy ap¬ 
pearance, and the sinus above the pectoral spine was less marked an^d 
less deep than usual. 

27. Salpina macracantha (?), Gosse. 

The anterior and posterior ends of the ventral side of the lorica 
were deeply excised, the spines, lumbar and alvino, were long, and in 
size and shape the specimens answered to the description aud to the 
figures in Hudson and Gosse’s work, but tho surface of the lorica 
was most plainly stippled, though in tho work mentioned it is expressly 
stated that the lorica surface * is not stippled. • Many specimens were 
examined and they all had the stippling. 

28. Salpina, sp., F}. XXI, Figs, 8 & 8a. 

A fourth species seems to bo intermediate between 8, macracantha 
and S, brevispina, but it is so variable that 1 hesitate to make a new 
species of it. Its most obvious distinction from S. brevispina is its size, 
and, as I have had both specimens under observation at the same time, I 
think this may be of some weight, though size by itself is probably not of 
much value as a specific differential in our Indian species, which exhibit 
a tendency to run either larger or smaller than their European congeners. 
The sinus between the lumbar and alvine spines is not circular, but dis¬ 
tinctly angled; Ehrenberg's figure of 8, brevispina, however, has a some¬ 
what angled sinus. The shell is narrower than Gosse draws it and 
has no bulge on the ventral surfabe just before the anterior opening, but 
Bhrenberg’s figure has not these characteristics. The most important 
point of distinction is that the lumbar spine is a distinct spine, but this 
varies,.for in some it is as long as in 8, macracantha, and in others quite 
short, though never as short as in 8* brevispina. Had I not had this 
species and 8, brevispina under the microscope at the same time, I should 
have thought they were the same. It is as large as 8, macracantha, but 
the spines are not usually as’ lohg, they are never incurved, and the 
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posterior ventral surface is not excised. It is very common. Its length 
is about 

Family XIV. Euchlanidsd. 

29. Euohlanis maobura, Ehrenberg. 

Not uncommon. It may be worth noting that one specimen was ob¬ 
served with well defined setoe on the foot. A few minutes afterwards it 
was seen and* the seteo had gone, though there had been no disturbance 
of the slide or cover glass to account for this loss. If broken ofE they 
must have been broken by the creature itself as it swam about; it had 
plenty of water to swim in. 

Family XV. Oathypnidse. 

30. Cathypna LUNA, Ehrenberg. 

Very common. * 

31. Monostyla corncta, Ehrenberg. 

A very small specimen’ seen, total length only 

32. Monostyla quadbidentata, Ehrenberg. 

Not very common. 

1 obtained some specimens from the Museum tank on December 
23rd, 1888 closely resembling this species, especially in having the typical 
horns. They differed, however, in the following points; the mallei were 
not shouldered, nor was the outline of the claws wavy, the horns also 
were straight, not curved. In a specimen killed with osmio acid the 
points of the dorsal and ventral plates were very distinct and were 
joined by a membrane. Length of lorica total length 

33. Monostyla bulla, Gosse. 

Not common. 

Family XVI. OoluridSB. 

34-, CoLURUS CAUDATUS, Ehrenberg. 

' The only specimen seen was much larger than the British species 
apparently is. It was, too, rather longer in proportion to its breadth. 

% 

35. Mbtopidia lepadella, Ehrenberg. 

Only a few specimens seen; the one ^rawn by me was .only 
long. 
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36. Mdtofidu solidus, Qosse. 

Very common, I found it, an one occasion, teeming in water 
which had been standing for many days, and in which ParamcBcia swarm¬ 
ed, 

» 

« 

37. Metopidia tripteba, Ehrenberg, 

Common.. 

I 

38. Metopidia torquata, n. sp., PI. XXI, Pigs. 9 & 

The most striking characteristic is the stippling of the shell, which 
is very slight, except around the anterior opening, to which it gives the 
appearance of a collar. It difEers from M. solidus^ also, in being much 
more oval in shape, in having a larger anterior opening, and in being 
more deeply* incised on the anterior ventral surface. It difEers from 
3f. lepadella in its si%e, it is more than twice as big, and in its flatness, 
in which it resembles M, solidus^ and in the shape of the openings 
both in front and behind. Length 

39. Metopidia angulata, n. sp., PI. XXI, Fig. 10. 

• I 

This pretty little form has a very distinctive shell. Seen dorsally 
the lorica curves outwards from both the anterior and posterior openings 
to meet in an angular point, the hinder curve being shoi^ter than the front 
one. A stippled collar is also very evident, as are the two horns. Two 
contractile vesicles were seen in active operation, I did not see the 
frontal hook, so that possibly the species is not a Metopidia. The two 
eyes were small and inconspicuous. Length of lorica 3 ^^". 

Family XVII. Pterodinadse. 

40. Ptbrodina intermedia, n. sp., PI. XXI, Fig. 11. 

The lorica is inflexible, nearly circular, and where P. mucronata has 
a sharp point this species has a semicircular projection. Slight uneven¬ 
ness of frontal outline occurs in P. patina, but in this there is a very 
distinct and regular projection. The surface is stippled and bosses are 
visible though not conspicuous. The gastric glands are long, broad, 
and rounded. Foliation is conspicuous. Length of lorica 

41. Pterodina, n. sp, ? 

The peculiarity of this species (?) is its internal organization. Only 
one specimen was seen. It resembled P. patina in shape, &c., but it had 
only one gastric g)and on the right side and this sloped dowhwards 
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rowd a oloftp spaoG which 1 take to be a contractile Tesicle, though I saw 
no oontractioxL. The fitomaoh is on the opposite side and the intestine 
below behind the foot. If this is not really a species^ its internal ar- 
langement differs most curiously from the type form. 

Family XVIII, Brachionidse. 

42. Brachionus bakbki, Ehrenberg. 

Specimens with the broad-based lateral spines drawn by Gosse, and 
with the occipital spines comparatively small, are of common occurrence. 
Others differ greatly from this type, the lateral spines being thin from 
their base and curved outwards, and the central occipital spines almost 
as long as the lateral ones, the intermediate pair being very distinct and 
far from obliterate. 


43. Bbachiontjs uroeolaris, Ehrepberg. 
Fairly common. ' 


44. Brachiokus milit^bis. 

Many specimens seen. 

s 

45. Brachionus longipes, n. sp., PL XXI, Fig. 12. 

The foot of this species is of extmordinary length. In a specimen 
measured after death the lorica was Thr" the foot and it was 
wrinkled. In living specimens the foot is often extended so as to be 
three times as long as the lorica. In shape it resembles J?. urceolaria 
from which it differs in some minor particulars. The occipital spines are 
somewhat more deeply cut, the pectoral edge rises considerably and has 4 
undulations the two middle ones of which are slightlj notched. Viewed 
dorsally the edge of the lorica appears round, and the spines bounding 
the orifice of the foot cannot be seen except through the shell; a ventral 
view shows that these spines are placed farther forward than the dorsal 
extremity of the lorica, and a side view shows that the dorsal edge of 
the lorica projects so that the shell from this edge to the spines is a 
curve inwards. The dorsal view of the foot-orifice, u c., of the spines and 
the space between them, is peculiar, the inner surface of the spines being 
rounded and the edge between their bases having an outward curve. 
Length of lorica foot total to 

• 

46. BBACHiONtrs bidebtata, n. sp., PI. XXI, Fig. 13. 

Occdpital spines six, the outer the largest, each of these, having a 
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smaller spine or tooth springing from its ventral surface. The pectoral 
edge rises abruptly from the base of the outer spines and is' then nearly 
straight. The lateral spines are very small and those bounding the foot 
large rounded papillae rather than spines. Length xh'', breadth 

47. Noteus quadricornis. 

Fairly common. 

EXPLANATION OP THE PLATES. ‘ 

Plate XIX. 

Fig. 1. Moscularia temiildbataj n. sp., x 150. 

Plate XX. 

Fig. 2 QSchistes stephaniorif n. Bp., x 160. 

Fig. 3. Jlegalotrochct alhofiavicanSi cT, x 400. 

Fig. 4. Fhilodina hirRutay Pritchard ? x 300. 

Fig. 6. Rotifer mentOf n. sp , x 190. ' 

Fig. 6a. The same showing the head, x 626. 

Fig, 6, Actinurus ovatvSt n. sp., x 50. 

Fig. 6a. The same in the retracted condition showing a living young one coiled 
up ill its body-cavity, x 100. 

Fig. 7. Stephanops dichthaRpisj'n, x 280. 

Plate XXL 

Fig. 8. Salpinaf sp, from the side, x 140. 

Pig. 8a. Another specimen viewed partly from one side and partly from below, so 
as to show the ventral spines and the intervening sinus, x 140. 

Fig. 9. Metopxdia torquataf n. sp., dorsal view, x 400, 

Fig. 9a. The same, ventral view, x 400. 

Big. 10. Metopidia angulata, n. sp-, x 400. 

Fig. 11. Tterodina intermedia, n, sp , x 160. 

Fig. 12. Braohionus longipes, dorsal view of lorica, x 160. 

Pig. 12a. „ „ ventral view of lorica, x 160. 

Fig. 12b. „ „ side view of posterior end of lorica, x 150. 

Pig. 12c. „ „ dorsal view of foot orifice, x 860, 

Fig, 13. Braohionus bidenfafa, n. sp., ventral view of lorica, x 200. 

N, B.—Figs. 7, 8, 8a., 9, 9a., 10,12, 12a—c., and 13 have boon drawn with the 
aid of the camera lucida. 
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^XJh-^MateriaU for a Flora of the Malayan Penineula,—By Qsorgei 
KinOi M. B., LL. D.| F. B, S., F. Li S*} Superintendent of the BoyaZ 
Botanic Garden, Oalcutta. 

[Beoeived and read Jal^ 8rd, 1889.] 

As the Calcutta Herbarium contains a rich collection of Malayan 
plants, 1 propose to publish from time to time a systematic account of 
as many of them as are indigenous to British provinces, or to provinces 
under Briti8h*induence. In addition to the states on the mainland of 
the Malayan Peninsula, these provinces include the islands of Singa¬ 
pore and Penang, and the Kicobar and Andaman groups. The classi¬ 
fication which I propose to follow is that of the late Mr. Bentham and 
Sir Joseph Hooker. It is unlikely that, with the scanty leisure at my 
command, I shall be able, under several years, to complete even the 
meagre account of the Flora of which the Srst instalment is now sub¬ 
mitted. The orders will be taken up nearly in the sequence followed 
in the Genera Flantarum of Bentham and Hooker, and in the Flora 
of British India of the latter distinguished botanist. The natural orders 
now submitted are Ranunculaceoe, Dilleniacece, Magnoliacem, Meniaper- 
macecB, Nymphceacece, Oapparidece, and Violarece* The order Anonacece 
should have come between Magnoliacece and Menispermaoece; but, on 
account of its extent and difficulty, I have been obliged to postpone its 
elaboration pending the receipt of further herbarium material. It will 
however, it is hoped, soon bo taken*up. 

Order L RANUNOULAOE^. 

Annual or perennial herbs or shrubs. Leaves alternate or opposite. 
Stipules 0, or adnate to the petiole, rarely free. Flowers regular or 
irregular, 1-2-sexual. Sepals 5 or more, rarely 2 to 4, usually deciduous, 
often petaloid, imbricate or valvate. Petals 0 or 4 or more, hypogynous, 
imbricate, often minute or deformed. Stamens hypogynous; anthers 
usually adnate and dehiscing laterally. Carpels usually - many, free, 
1-oelled; stigma simple; ovule one or more, on the ventral suture, anatro- 
pous, erect with a ventral, or pendulous with a dorsal raphe. Fruit of 
numerous 1-seeded achenes, or many-seeded follicles, rarely a berry. 
Seed small, albumen copious; embryo minute. Distrib, Abundant 
in temperate and cold regions : genera 30; known species about 310.* 

* The above diagnosis of this order (copied from Sir Joseph Hooker’s Flora of 
British India) covers the entire order, which is usaally sub-divided into five snb* 
orders or tribes. Representatives of only one of those tribes (Olematidem) have 
hitherto been discovered in the region under review. But, as exploration of the 
central mountain ranges proceeds, plants belonging to one or two of tb» other tribes 

46 
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Tribe 1. Olermtidece. Climbing sbrnba. Leaves opposite^ Sepah 
valvate, t)etaloid. Carpels 1-OTuled; ovule pendulous, Tmit of many 
acbenes,. ' ' . 

Petals 0 ... * ... 1. C^e 1 rta^^Sl 

Petals many^ linear ... ... ... 2. Naravelia, 

« 

1. CtiEMATis, Linn. 

Woody climbers. Leaves opposite, simple or compound, exstipulate. 
Sepals 4 to 8, valvate, Petals 0. Stamens many^ ^Carpels many, 
■with tong tails. OVnle solitary, pendulous.—Distrib. Temperate climates ; 
species about 100. 

1, C. siMiLACiFOLiA, Wall, in Asiat. Research, jdii, 414. Leav^ 

simple, (rarely pinnate) ovate, blunt, with broad sub-cordate bases, boldly • 
5-nerved, coriaceous, glabrous, entire or remotely serrate, 3 to 10 in. long 
by 1‘5 to 5 in. broad ; petioles nearly as long. Fanicles axillary, few- 
flowerod, 6 to 12 in. long. Flowers'! to 1’5 in diam. Sepals 4 to 5, coriaceous, 
oblong, rofiexed, outside dull brown tomentose, inside pui^le. Filaments 
linear, glabrous, the inner shorter with longer anthers. Achenes flat, 
pubescent, -with broad margins and long feathery tails. A tall glabrous 
woody climber. DC. Prod., I., 10; Bot. Mag., t. 4269; H. f. et Th. 
PI. Ind., i, 6; Hook. fil. PI, Br.'Ind., i, 3. Miq. PL Ind., Bat. I, Pt. ii, 
p. 2. C, suh-peltata, Wall., PI As., Ear. I, t. 20 (7. Munroana^ Wight 

111., i, 5, t. 1. ? 0 gla7idulosa, BL, Bijdr. i, 1. 

Penang, Curtis ; hut probably 'occurring also in the Central Range 
of mountains in the Malnyan Peninsula. 

2. C. GouRtANA, Roxb. FI. Ind. ii, 670. An extensive climber, the 

young parts pubescent, adult glabrous. Leaves shortly petiolate, pinnate, 
2‘pinnate or 2-ternate, the leaflets shortly petiolulate, membranous, ovate 
to ovate-lanceolate, 6-nerved, sometimes sub-cordate, entire or irregular¬ 
ly dentate-serrate, 2 to 3 in. long by *75 to 1*75 in, broad. Panicles many- 
flowered, longer than the leaves ; flowers small (*3 to *5 in. in diam.) green¬ 
ish-white. Achenes narrowly oblong, pubescent, emarginate, with long 
silky tails. DC. Prod, i, 3; W. A. Prod. 2; Wight Ic. 933-4, H, f. 
et Th, FI, Ind. 8; Hook. PL fil. Brit. Ind. i, 4. Miq. Ind. PL Bat, Vol. 
I, Pt. 2, p, 4, 0, cana and dentosay Wall. Cat. 0, javanay DC, Prod, i, 7. 

Hot uncommon at low elevations in the Indo-Malayan region. 

2. Naravelia, DO. 

^Climbing shrubs. Leaves 3-foliolate, terminal leaflet generally 
transformed into a tendril. S^ats 4 to 5. Petals 6 to 12, narrow, longer 

be fonn^* 1 therefore think il; better to let the diagnosis stand, than to modify 
1^ so as to include only the tribe Clemattdeco, 
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th»a * AeJwn^ lojjg etipitate, with long-beegeded etylo.—Diatrib. 

Tvro E. A$i^Q speoiea. 

. Li^UBiFOLiA} Wall. Gat. Young parts puberalouS) adult glabrous. 
Leaflets broadlj oyate, shortly acuuainate, entire, boldly ^-nerved, 4 to 6 in* 
long by 2*5 to 3 in. broad. Taniclea longer than the leaves, many- 
flowered I petals long, linear, whitish green. Achefies cylindrie, glabrous, 
with stout sericeous tails. Hook. fil. et Th, FL Ind, i, 3 ,5 Hook, fil. FL 
B. Ind. i, 7: Miq, FI. Ind. Bat. T, pt. ii, %, FiniEay^ontana, Wall. 
Cat. 468 (witb diseased fruit). Clematis similacina^ K. Bljdr. I, 1. 

ponamon throughout the whole Indo-Malayan region to. the Philip¬ 
pines. 

OnoER IL DHjLENIAOE^. 

Trees^, shrubs or herb&, sometimes climbing. Leaves alternate, sim¬ 
ple, entire* or toothed (pinnatipartite in Acrotrema^j eztftipulate with 
sheathing petioles, or mc^re rarely with lateral deciduous stipules. 
Flowers yellow or white, often showy. Sepals 5, imbricate, persistent. 
Petals 6 (rarely 3 or 4) deciduous. Stamens many, hypogynous, many- 
seriate ; anthers innate, with lateral slits or terminal pores. Carpels 
1 or more, free or.oobering in the axis ; styles always distinct; ovules 
amphitropous, solitary or few and ascendiug, or many and attached to 
the ventral suture. Fruit of follicles, or indehiscent and sub-baccate. 
Seeds solitary or many, arillate, testa orustaoeous, raphe short, albumen 
fleshy j embryo *■ minute, next the* hilum.-^Distrib.* Chiefly tropical; 
species about 210 . 

Tribe I. Belimece* Filaments thickened upwards; anthers short, 
cells remote oblique. 

Carpel solitary ... ... ... 1. Delima* 

Carpels 2-5 ... ... ... ... 2 , Tetracera, 

Tribe II. Billeniece, Filaments not thickened, upwards; anthers 
with parallel cells. 

Carpels 3; stemless herbs, leaves all radical, large... 3. Acrotrema, 
Carpels 6-20 j seeds arillate ... ... 4, Wormia, 

Carpels 5-20 f seeds not arillate ... ... 5. Dillenia, 

•< . 

1. Delima, Linn. 

Woody climbers. Leaves parallel-veined. Flowers many, in tfr- 
miaal panicles, hermaphrodite, white. Sepals 5. Petals 2 to 5. Stqyiens 
many y filaments dilated upwards; cells much diverging. ''Ovarj^ soU- 
tai 7 , snbglobose, narrowed into a subulate style; ovules 2 to 3, ascendin^^'" 
FoHicl^ ovoid, coriaceous, l-seeded. Seed with a cupular toothed curit 
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1. D. SARMBNXOSA, Liim. Leaves 3 to 5 in .5 obovate, ovate or 
broadly lanceolate, obtuse or acute, quite entire, serrate or crenate, 
appressed pilose; both surfaces scabrid ; nerves 9 to 11 pairs, straight, 
ascending, prominent; length 2*5 to 3*5 in., breadth 1 to 2 in., petiole 
*4 to *5 in, Flowers to ^ in. in diam., in tomeniose or pilose spreading 
panicles that are often leafy. Sepals reflexed. DC. Prod, i, 69; Wall. 
Cat. 6632; Bot. Mag. t. 3058. Miq. FI. lad. Bat. I, pt. ii, 7; Hoolc. 
FI. FI. B. Ind. I, 31. B. mtermedia, Bl. Bijdr. Tetracera sarmentosat 
Wind.; Boxb, FI. Ind. ii. 645. Leontoglossum scabrsimy Hauce in 
Walp. Ann. iii. 812. 

Var. 1. GLABRA ; fruit glabrous. 

Var. 2. HEBECARPA; fruit hairy. D. hebecarpaf DC, Prod, i, 70 j 
Deless. lo. Sel. t. 72; Wall. Cat. 6633. D. intermedia^ Blume. Davilla- 
hirsuta, Teysra. et Binn. Belimopsis hirta, Miq. 

2, D. p^vis, Maingay MSS. Leaves oblong-lanceolate to narrowly 
elliptic, acute, entire, the base cuneate or rounded ; nerves 8 to 9 pairs, 
ascending, prominent; upper surface smooth, shining; the lower pu- 
berulouB; neither of them scabrid ; length 5 to 7*5 in., breadth 2 to 3*5 
in., petiole *8 in., broad. Flowers *5 in. in diam,, in narrow tomentose 
leafless panicles longer than the leaves. Sepals reflexed. 

Malacca, Maingay No. 10. * Collected only by the late Dr, Maingay. 

2. Tetracera, Linn. 

Climbing shrubs or trees, smooth, scabrid, or pubescent. Leaves 
with parallel lateral veins. Flowers in terminal or lateral panicles, her¬ 
maphrodite or partially l-se^ual. Sepals 4 to 6 , spreading. Petals 4 to 6 . 
Stamens many, fllaments dilated upwards, anther-cells distant. Carpels 
3 to 5 ; ovules many, 2-seriate. Follicles coriaceous, shining. Seeds 1 to 5, 
with a fimbriated or toothed aril.—Distrib. All tropical; species 
about 25. 

1. T. Assa. DC. Prod. i. 68 . Young branches striate, pubescent or 
Bub-strigose. Leaves 2 to 5 in. long, ovate-lanceolate, acuminate, obscurely 
sinuate or serrate, glabrous except the nerves beneath. Panicles axillary 
and terminal, shorter than the leaves, few-flowered. Follicles several- 
seeded. W. and A. Prod. 5; Hassk. PI. Bar. Jav. 177. Hook. fil. and 
Th. PL Ind. i, 63: Hook, fil FI. B. Ind. L 31: Miq. FI. Ind. Bat. I, 
Pt. ii. 8 . 

Common throughout Indo-Malaya, at low elevations. 

* T. Eurtandra, Vahl, Symb. iii, 71. Young branches tomentose. 
Leaves rigid, 3 to 4 in. long, oblong or obovate-oblong, entire or obscurely 
sinuate, above glabrous except the midrib, below minutely tomentose 
when youngs Panicles terminal and axillary, shorter than the leaves, 
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few-flowered, FolUclea seyeral-seeded. DO. Prod. I, 68: Boxb. 11. 
Ind. ii, 646; H. f. efc Th. PI. Ind. i, 63; Hook. fil. PI. Br. Ind, I, 82: 
Miq. PI. Ind. Bat. Vol. I, pt: ii, 8. T, Zwctia, Wall Cat, 

Straits Settlements, at low elevations. Disfcrib. Moluccas and Hew 
Caledonia. 

3. T. MACROPHTLLi, Wall. Cat. 6628. Young branches pubescent. 
Leaves broadly elliptic to obovate-elliptio, 6 to 7 in, long, margin sub-sin¬ 
uate, scabrid on both surfaces. Panicle terminal, longer than the leayes, 
many-flowered! Sepals rotund, not ribbed. Follicles 1-seeded. Hook, 
fil. et. Th. PI. Ind. I, 63: Hook, fil. PI. Br. Ind. I, 32; Miq. PL Ind. 
Bat, Vol, 1, pi. ii, 8. 

Straits Settlements, in tropical forests. Distrib. Sumatra, 

4, T. GRANDis, King, n. sp. A large tree. Young branches and 
inflorescence shortly velvety-tomentose. Leaves large, coriaceous, broad¬ 
ly elliptic, rarely slightly obovate, the apex truncate and minutely 
apioulate; the edges obscurely cronate or undulate toward the apex, 
entire below, recurved when dry ; the base rounded or slightly narrowed s 
upper surface scabrous, lower minutely tomentose: nerves stout, 14 
pairs, straight, erecto-patent.; length of blade 8 to 10 in,, width 5 to 5 in,, 
petiole about 5 in., stout. -Inflorescence in little-branched, lateral or ter¬ 
minal panicles a foot or more long. * Flowers shortly pedunculate. 
Sepals 6 , broadly ovate, sub-acute, concave, ribbed and tomentose exter¬ 
nally, 5 in. long. Petals about as long as the sepals but narrower, 
glabrous. Anthers truncate, narrowed to the long slender fllaments. 
Follicles with a slender curved beak. 

Perak. Soortechini, Ho. 906. 

Said by Pather Soortechini to be a very large tree. 

3, Acrotrema, Jack. 

Perennial stemless herbs with woody rhizomes. Leaves’ large, par- 
rallel-nerved, with sheathing deciduous stipules. Scape short axillary, 
bracteolate. Flowers large, yellow. Sepals 5, Petals 5, Stamens nu¬ 
merous, in 3 bundles which alternate with the carpels j fllaments Aliform, 
anthers erect, with longitudinal porous dehiscence. Carpels 3, slightly co¬ 
hering : styles subulate, recurved; ovules 2 or more. Fruit of 3 irregu¬ 
larly dehiscing follicles. Seed with a membranous aril; the testa orus- 
taceous, pitted.—Distrib. ten species, of which 8 are endemic in Ceylon, 
1 Peninsular-Indian, and 1 Indo-Malayan. 

A. COSTATUM, Jack in Mai. Misc. ex. Hook. Misc. ii, 82. Whole 
plant covered with stiff rtffous or golden hairs, especially when young. 
Leaves obovate,the margins dentate-ciliate; the base narrowed, sagittate; 
upper surface atrigose, often blotched with white, petiple short. Bacemes 
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shorter than the leaTes, 3 to lO-flowered, setose; bracteoles miautOy lanceo¬ 
late. Flower$ an inch in diam. ' Stamens abont 15. Hook^ fil. and Tb. 
FI. Ind. i, 65: Hook. fil. FI Br. Ind. I, 30; Miq, FI, Ind, Bat. Vol. I, 
Pt. ii, 10. A. WigMianum, W. and A. Prod 6 : Wight Ill. t- 9. 

Straits Settlements; in damp shady spots at elevations of 500 to 
2500 feet. Common. 


4. WORMIA, Eottb. 

Trees, sometimes lofty; or shrubs. Leaves broad, < 8 nb-coriaceons; 
lateral nerves many, strong, parallel; petioles usually with deciduous 
stipular wings. Flowers large, in terminal racemes or panicles. Sepals 
5. Petals 5. Stamens indefinite, in several series, nearly free; anthers 
linear, erect, cells opening by 2 pores. Carpels 5 to 10, scarcely cohering 
in the axis; ovules numerous. Fruit of indehiscent or follicular 3- or 
more-seeded'carpels. Seeds'with a fieshy aril. Distrib. Tropical Asia 
and Australia, and one in Madagascar; species about 9. 

Sect. I. CapelUa, Blume (genus). Inner row of stamens much 
longer than the outer and arching over them, 

1. W. suFFBtJTicosA, Griff. Notul, iv. 706; Ic. iv. t. 649, f» 1. A 
small tree. Young parts floccose. Leaves with short, broadly winged, 
petioles ; broadly elliptic or sub-obovate-elliptic, blunt or acute, dentate, 
glabrous except the 12-20 pairs of nerves which are sparsely pilose be¬ 
neath ; length of blade 7 to 9 in.; breadth 4 to 5-5 in.: petiole ‘5 to 
1*6 in. Racemes about as long as the leaves, leaf-opposed; pedicels *6 to 
1 in. long. Ftoicera 8 to 4in, in diam.,yellow. SepaZs broadly ovate, nerved, 
glabrous. Petals obovate, crenulate. Carpels 5 to 7,3 to 6 -seeded. Hook, 
fil. FL Br. Ind. I, 35. W. excelsa^ H. f. and Th. FJ. Ind. I, 67 (not of 
Jack). W. subsessilis^ Miq, FI. Ind. Bat. SuppL i. 618; Ann. Mus. Lugd. 
Bat. i. 315, t. 9. 

Malacca, Singapore; extends to Sumatra, Banka, Borneo and pro¬ 
bably to other islands of the Archipelago. 

2. W. OBLONGA, Wall. A tree. Young branchlets thin, sparsely 
tomentose, the old glabrous. Leaves rather distant^ on moderate 
channelled (not winged) petioles, oblong to elliptic, acute at base and apex, 
entire or distantly serrate or sub-serrate, nerves 9 to 12 pairs: length of 
blade 6 to 8 in., breadth 3 to 3*5 in.; petiole 1*5 in. Cymes terminal or 
leaf opposed, few-fiowered, shorter than the leaves, tomentose; pedicels 
about ! in., thickened above, tomentose. Flonmrs 3 to 5 in. in diam. Sepals 
ovate-rotund, tomentose externally. Petals obovate, entire, veined^ yel¬ 
low. Oarpds 8 to 10. H. f. & Th. FI. Ind. i, 67: Hook. fil. FI, Br. Ind. 

35; Miq. FI. Jud. Bat. Yol. 1, pt. ii, p. 11. 

Stifiitci Settlements in mdre or less dense forest. Distrib, Sumatra 
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Sect, n* Btvwoimia. Tilaments all erect and nearly ei}aal in 
length. 

3. W- ruiOHBLLA, Jack. Mai. Miso. ex. Hook. Comp. Bot. Mag. 1, 
221. A shrub. Young parts glabrous. JDeavw on short narrowly winged 
petioles, oboyate or obovate-oblong, obtuse, entire, truncate or retuse, 
sometimes mucronate, thickly coriaceous, glabrous; nerves 5 to 7 pairs; 
length of blade 2-6 to 4 in., breadth 1'6 to 2*5 in.; petiole'76 in. FlowevB 
solitary or in small cymes* axillary or terminal, 2 in. in diam.; pedicels 2 
in. long. SepaJiB broadly ovate, glabrous. Petals ovate. Carpels about 
5. Seeds few, with pulpy arillus. H. f. and Th. FI, Ind. I, 68 : Hook, 
fil. FL Br. Ind. I, 36; Miq. FI. Ind. Bat. Vol. I, Pt. ii, p. 11. 

Perak and Malacca; at elevations under 1,000 ft. Distrib. Su¬ 
matra. 

4. W. MELiosM^POLiA, King, n. sp. A small tree, the young parts 
and leaf-petioles softly fulvous-tomentose. Leaves crowded near the 
apices of the branches, coriaceous, obovate-lanceolate to ohovate-elliptic, 
acute or acuminate, entire' or minutely and remotely serrate, base 
acute, glabrous above except the 14 to 18 pairs of spreading pubescent 
nerves, under surface minutely tomentose; length of blade 5 to 8 in., 
breadth 3 to 4 in., petiole about 1 in. Flowers about 3 in. in diam., 
axillary, solitary, on slender tomentose peduncles 2 in. long, or in few- 
flowered linear-bracteolate cymes ; peduncles 1 in. long. Sepals ovate- 
oblong, velvety-tomentose externally, glabrous internally. Petals ob- 
lauceolate, pale yellow, veined, wavy;* Stigmas about 12, linear, recurved. 
Follicles with several compressed, arillate seeds. Dillenia meliosmae~ 
folia^ Hook. fil. & Th. FI. J3r, Ind. I, 36. 

Malacca, Perak. 

Originally described as a Dillenia by Sir Joseph Hooker who had 
not seen the fruit. 

5. W. ScoRTECHiNii, King, n. sp. A tree 60 to 70 feet. Branchlets 
thick, scarred, puberulous or glabrous. Leaves coriaceous, obovate-ob- 
long, shortly acuminate, undulate-crenate, narrowed to the petiole; upper 
surface shining, glabrous except the midrib and nerves which are minute¬ 
ly pubescent as is the under surface: nerves prominent on the under 
surface, 26-30 pairs each ending on the margin of the loaf in a tuft of 
hairs; length of blade 4 to 6'd in., breadth 2 to 3; petiole '5 to 2 in., winged 
and expanded at the base. Cymes supra-axillary, sab-terminal, dioho- 
tomoua, pubescent; bracteoles oblong, *3 in, long; pedicels *25 in. long* 
Flowers when expanded about I in. broad. Sepals 5, puberulous 
externally, broadly ovate,, coriaceous*. Petals 0. Anthers equal in 
length to the filaments, slightly hairy. Ovaries 3 to 5, usually 4. Bnpe 
fruit unknown. 
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Perak. Father Scorteohini. 

Collected only by Scorteohini who left a MS. description of it .un¬ 
der the name Wormia apetala. But, as that name is ^pre-oconpied by a 
species of Gaudiohaud, I have rechriatened it after its lamented 
discoverer. In his description Father Scorteohini says that, although he 
opened many buds, he never could find any trace of petals. In stamens 
this agrees with the Euwormia section of Wormia : but whether it is 
really a Wormia and not a Dillenia cannot be settled until ripe fruih'is 
found. • 

Species of which flowers are unhnown. 

6. W. Kunstlbbi, King, n. sp. Young branches thick, rugose 
pubescent. Leaves on channelled petioles, obovate-oblong, blunt, the base 
narrowed, slightly sinuate-crenate, glabrous except the pubescent midrib 
and 18 to 22 pairs of nerves; length of blade 6 to 8 in., breadth 3'5 to 4 
in.; petiole .nearly 2 in. Cymes leaf-opposed, few-fiowei'ed, tomentose; 
peduncles about 1 in. Sepals broadly ovate, glabrous, thick. Young 
seeds arillate. 

Perak. King’s collector No. 5905. The only specimens have 
unripe fruit. 


5, Dillenu, Linn. 

Characters of Wormia except that the flowers are more often solitaiy 
and are sometimes white; the carpels are rather more numerous, are 
never dehiscent, cohere in the axis, und are enveloped in the thickened 
accrescent calyx; while the seeds are exarillate. 

1. D. INDICA, Linn. A tree: the young branches tomentose. 
Leaves crowded at the ends of the branches, coriaceous, lanceolate or 
ovate-lanceolate, sharply serrate, glabrous above, pubescent beneath 
especially on the 30 to 40 pairs of stout nerves : length of blade 8 to 12 in., 
breadth 3 to 4 in., petiole 1 to 1'5 in., channelled, sheathing at the base. 
Flowers 6 to 9 in. in diam., solitary, axillary, on short tomentose pedicels 
2 to 3 in. long. Sepals orbicular, concave, fleshy. Petals white, obovate- 
oblong, undulate. Inner stamens longer than the outer and arching 
over them. Pistils about 20; the stigmas lanceolate, recurved, radiating. 
Carpels 1-celled with many reniform hairy seeds. Ham, Linn. Trans. 
XV, 99: H. f. and Th. FI. Ind. I. 69, Hook fil. PI. Br. Ind 1,36; Martelli in 
Malesia III, 164. D. speciosa, Thunbg, Linn. Trans, i, 200 : DO. Prod, i, 
76; Boxb. FI, Ind. ii, 661 ; W. & A. Prod. 5 ; Wight Ic. 823; Miq. FI. Ind, 
Bat. Vol, I, Pt. ii, 11, JD. elliptica, Thunbg. Linn. Trans. I, 200. 

Tropical Forests of the ludo-Halayan Region. Distrib. India, Ceylon. 

2. D. OVATA, Wall, A tree, the branchlets as thick as a quill, soft¬ 
ly tomentose. Leaves coriaceous, ovate or obovate-rotund, apex sub-^ 



188&.3 "S^g-^MateriaU for a Flora of tho Ualay<m‘F^Unaula. 367 

acute, rounded or emarginato; minutely denticulate or sub-entire; 
gl|iibroueabove except the 16 to 20 pairs of sub-borizontal pubesoeUt nerves, 
fuBCons-tomentose beneath; blade 3-5 to 7 in. long by 2*76 to 3*6 in, broad, 
petiole about 1 in. tomentose. Flowers solitary 6 to 8 in. in diam.; po- 
«dancles stout, tomentose, 2*6 in, long. Sepals redexed, ovate, concave, 
thick, minutely adpressed-tomentose in the middle externally, the margins 
and inner surface glabrous. Petals obovate, yellow, veined. Stigmas 
about" 16, long, linear, recurved. H. f, and Th. FI. Ind. I, 70 ; Hook. fil. 
FI. Br. Ind. lpB6 : Miq. FI. Ind. Bat. Vol. 1, Pt. ii, 12. 

^ Penang and Perak. In tropical forests. 

I have seen no ripe fruit of this, nor have 1 found any description of 
the ripe fruit. I am therefore unable to say whether the sepals and 
seeds are those of a or a Wormia, This comes near H. aurea^ 

but the panicles are much laxer and the petioles longer, 

3. D. AUREA, Sm. Ex. Bot. 98, t. 92. A ti'ee, the Jbranohlets as 
thick as the little finger, glabrous, scabrid : young parts rufous-serice¬ 
ous, Leaves obovate, blunt or acute, crenate-deutate, glabrous above 
except the 20 pairs of pubescent, bold, sub-transverse nerves; under 
surface softly puberulous : length of blade 5 to 8 in. : breadth 3 to 4*5 
in.: petiole 1'25 to 2 in., sheathing at the base. Flowers solitary, from 
shortened branches, 4 to 5 in. diam.; peduncles stout, 1 in. or more. Sepals 
oblong, obtuse, concave, fleshy, adpressed-pubescent externally when 
young, when old glaucous. Petals obovate, yellow, veined.^ Stigmas 
about 10, linear, radiate, DC, Prodv. i. 76; Wall Cat. 6624; H. f. & T. 
PI. Ind. 70. Hook. fil. FI. Br Ind. I, 37 : Miq. FI. Ind. Bat. Vol. I, 
pt. ii, 12; Mai'telli in Malesia III, 155, D. arnata. Wall. PI. As. Bar. i, 
21, t. 23; Cat. 947. B, speciosa, Griff. Notul. iv, 703. Colbertia 
obovata, Bl. Bigdr. 6 . 

Throughout the Indo-Malayan region, at low elevations. 

4. D. RETICULATA, King, n. sp. A largo tree. Leaves very coria¬ 
ceous, obovate-elliptic, obtuse ?, dentate; the base truncate, cordate; 
upper surface glabrous except the impressed midrib and nerves, which 
are pubescent; under surface pubescent, the midrib and nerves very 
strong; reticulations minute, very bold, areolar ; nerves 32 to 36 pairs, sub- 
horizontal ; length of blade 10 to 18 in., bi'eadth 7 toI2 in., petiole 2 to 3 in. 
winged, much expanded at the base. Gijmes lateral and terminal, short, 
branching, 10 to 12 flowered, pubescent; pedicels stout, bractoolate. Sepals 
thick, broadly elliptic to orbicular, 1 in. in diam,, pubescent externally. 
Petals oblong, concave, 1*5 in. long. Stamens in many series ; the outer 
iuflezed, introrso ; the inner erect and«extrorse. Pistils about 9, puber- 
ulouB; stigmas linear, nbdiating, ovules ex-arillate. 


0 
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Perak. Father Scortechini. 

Bipe fruit is unknown and it is possible that the seeds may be 
arillate. It has, however, the facies of a Dillenia rather than of a IFbr- 
mia*' In leaf this resembles D. exi/mia, Miq., but that plant has broader 
leaves much more narrowed to the base. It also resembles D. grandi* 
foUa, Wall., but is distinguished by its closer nerves and remarkable 
areolar reticulations. 

Species imperfectly known. 

5. D. GKANDiPOLiA, Wall. Leaves oblong-lancoolate, .acute, serrate, 
softly hairy above, tomentose beneath; ntirves about 40 to 50 pairs, trans¬ 
verse : length of blade 24 in., breadth 9 in.; petioles stout, 5 to 6 in. long, 
densely tomentose as is the midrib. H. f. <& Th. FI. Ind. I, 71; Hook, 
fil. FI. Br. Ind. I, 38. Miq. FI. Ind. Bat, VoL I, pt. ii, 12. 

Penang and Malacca. 

Known rOnly by a few imperfect specimens in Herb. Wallicb. 
P. escimia, Miq., from Sumatra, is a species also known only by a few 
leaf specimens which 1 have examined. The two differ as above described 
and may belong to Wormia. 

Order III. MAGNOLIACEiE. 

Trees or shrubs, sometimeH climbing, often aromatic, wood-tissue 
with glandular markings. Leaves alternate, quite entire or toothed, 
stipulate pr not. Flowers axillary and terminal, often showy, white, 
yellow or red, sometimes unisexual. - Sepals and petals' very deciduous, 
hypogynous, arranged in whorls of 3. Stamens indefinite, hypogynous, 
filaments flattened or terete, free or monadelphous ; anthers basifixed, ad- 
nate cells bursting longitudinally. Carpels indefinite, free or portly 
cohering in one whorl, or in several on an elongate axis; styles short or 
rarely long, stigmatose on the inner surface; ovules 2 or more, on the 
ventral suture, anatropous or amphitropous. Fruit baccate, or follicular, 
or of woody dehiscent carpels, which are sometimes arranged in a cone* 
Seeds solitary or few, sometimes pendulous from a long funicle, testa 
single and crustaceous, or double, the outer fleshy ; albumen granular or 
fleshy and oily; embryo minute, cotyledons spreading, radicle short, 
blunt, next the hilum.—Distrib. Chiefly natives of the tropical and 
temperate Asiatic mountains and United States, a few are Australian; 
species about 80. 

Tribtf I. Magnolias* Flowers bisexual* Erect shrubs or trees. Sti^ 
pules conspicuous, convolute and embracing the leaf-buds, deciduous. 
Carpels on an elongated axis. 

Carpels not separating from the carpophore; 
dehiscing dorsally: 



Id89.] .0** a M>ra o/#Ae Ifotoyw PwiifWttZa. 869 

Oarpopbore BOBsile, carpels closely packed^ 

Fmifc, elongate, cylindric, ovules 2 1. Magnolia^ 

„ ovoid, ovules 6 ... 2. Manglietia. 

Oarpopkore stalked, carpels distant ... 3. Michelia. 

Carpels wken ripe separating from the sessile 
carpophore and dehiscing ventrally .,,4. Talauma, 

Tribe II. Winterice, Flowers usually bisexual. Shrubs 
or small trees. Stipules 0. Carpels in one whorl 5. IlUcium. 

Tribe Hi. ScMzandrea* Flowers unisexual. Climb¬ 
ing shrubs. Leaves exstipulate. ^ 

Carpels of fruit capitate ... ... ... 6, jEadswra. 

1. Magkolia, Linn. 

Trees or shrubs. Leaves evergreen or deciduous ; buds enveloped 
in the convolute stipules, which are connate in pairs, blowers large, 
terminal. Sepals 3. Petals 6 to 12, 2 to4-seriate. Stamens numerous, 
many-seriate, filaments fiat; anthers adnate, introrse. OynopJiore 
sessile. OarpeU many, imbricated on a long axis, 2-ovulGd, pei’sistent; 
stigmas deourrent on the ventral suture. Fruit an elongated axis, with 
persistent adnate 1-2-seeded dorsally dehiscing follicles. Seeds pendu¬ 
lous from the carpels by a long cord ; outer walls of testa fioshy ; 
albumen oily.—Distrib. Temp. N. America, temp, and trop, B. Asia and 
Japan ; species about 16. 

M.'Mainoati, King, n. sp. A tree. Toung branches and inflores¬ 
cence densely clothed with pale shaggy hair. Leaves membranous, 
oblanceolate-oblong or obovate, acuminate, narrowed to the rounded 
base; upper surface glabrous, the lower glaucous, the midrib sparsely 
villous ; nerves 16 to 20 pairs; length of blade 6 to 8 in., breadth 2*5 to 3 
iu,, petiole '3 in. Flowers terminal, solitary, shortly pedunculate, buds 
ovoid, the stipular hood villous like the pedicel. Sepals 3, oblong. 
Petals about 6, of the same shape as the sepals but smaller, yellowish- 
white, glabrous, 1 to 1*3 in. long. Ovaries villous. Uipe fruit cylin- 
dric, 1*5 in. long by *6 in. diam,; the individrml carpels ovoid, not beaked, 
*35 in. long, villons. 

]Sk£alacca, (Maingay No, 17), Perak, Penang j in dense low forest up 
to 2,500 feet. 


2. Manglietia, Blume. 

Trees 5 foliage and inflorescence of Magnolia, Sepals^, Petals ^ov 
more, 2- or more-seria^. Stamens very numerous, many-seriate; 
anthers linear, adnate, introrse. Qynophore sessile. Ovaries many, 
cohering iu an ovoid head; stigma deourrent on the ventral suture; 
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ovules 6 ov more. Fruit ovoid; carpels persistent, dehiscing dorsaUy. 
Seeds as in MagnoUa^^Dieivih. Mountains of tropical Asia; species 6. 

1. M. Sebassa, Miq. Ann. Lugd. Bat. IV, 71. A shrub. Adult 
branches with pale shining bark; young tawny villous, as are the petioles 
and spathoid hood of calyx. Leaves coriaceous, oblong or oblanceolate, 
acute, much narrowed at the base, glabrous and shining on both surfaces, 
bullate; nerves 14 to 20 pairs, prominent; length of blade 11 to 14 in., 
breadth 4*5 to 7 in., petiole 1 in., much thickened at base. Flowers 
solitary, terminal, on villous peduncles 2 to 3 in. long. Spathoid hood 
densely adpressod fulvous-sericeous. Sepals and petals about 9, fleshy, 
pale yellow, from obovate to*oblong, abruptly contracted into a claw at 
the base, nearly 2 in. long. Stamens with very stout fllaments. Pistils 
about 20. liipc carpels (fide Miquel) oblong, lenticellate. Miq. 

Ind. Bat. Suppl. 307. 

Perak, Kunstler; in dense jungle, at elevations of about 1500 feet: 
only once collected. Distrib. Sumatra. 

The specimens collected by the late Mr.*Kunstler are without-fruit. 
They agree in other respects with the Sumatran specimens on which 
Miquel founded the species, 

2. M. GTiAUCA, Bl. Bat. Verb. IX, 149. A tall glabrous tree. 
Leaves coriaceous, oval or obovate-oblong, slightly acuminate, the edges 
slightly recurved when dry, glaucescent beneath; nerves 12 to 14 pairs, 
not prominent; length of blade 6 to 7 in,, breadth 2'5 to 3 in.; petiole 
*75 to 1 5 in. Flowers terminal, solitary, on annulate peduncles .1 to 1’5 
in. long, yellowish, about 1 5 in. long. Stipular hood broadly ovate, 
glabrous. Sepals and petals 9, greenish-yellow, oblong, sub-acute, those 
internal smaller. Filaments short. Pistils rmmerous, Pipe fruit oyoid^ 
the size of a hen's egg, glabrous. Seeds with a red fleshy arillus. 
Bijdr. 8; PI. Jav. Magnol. 22, t, 6. Miq. FI. Ind. Bat. Vol, I, pt, 2, p. 15. 

Perak at 3,000 feet. Distrib. Java. 

3. M. ScoRTECHiNi, King, n. sp. A tree. The young branches, 

stipules and under surfaces of the leaves minutely rufous-pubescent. 
Leaves thinly coriaceous, lanCeoiate, narrowed to base and apex, the latter 
subacute; upper surface shining, reticulations minute, distinct on both 
surfaces; nerves about 12 pairs; length of blade 3'5 to 4 in, breadth 
1*25 in., petiole *3 to '4 in. Flowers solitary, axillary, on annulated pedi** 
cels shorter than the petioles; stipular hood rufous, silky. Sepals and 
petals about 12, similar, *5 in. long, linear-lanceolate. Stamens linear. 
Fruit ovoid (young *5 in. long) on a short gynophore, rufous-pubescent. 
OarpeU^ to 8. , 

Perflk. Father Scortechini. 

The only specimens of this have unripe fruit. The ovaries have 
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Qvij Jl OTul9» bat apparently it is a MangUetia and I pat it into ibis gennt 
proTisionally. The small mfons leayes, shining on the upper surfaces, 
and small axillary flowers mark it as distinot from any other Indo* 
Malayan Magnoliad, 


3. Michblia, Linn. 

Trees. Leaves as in Magnolia, Flowers axillary, solitary or termi¬ 
nal. Sepals and petals similar, 9 to 15 or more, 3- or moro-seriate. 
Stamens as in Magnolia, Gynophore stalked. Carpels in a loose spike* 
stigma deourrent; ovules 2 or more. Fruit a lax or dense elongate 
spike of coriaceous dorsally dehiscing carpels. Seeds of Magnolia,— 
Distrib. About 15 species; temp, and trop, Mountains of India, 

1. M. Champaoa* Linn. A tall tree, the branchlets pubescent. 
Leaves membranous, ovate-lanceolate, acuminate, rather abruptly narrow¬ 
ed to the base, shining above, pale and glabrous or puberulous beneath; 
main nerves thin, 12 to 16 pairs; length of blade 4‘5 to 9 in.; breadth 
2*25 to 8*5 in.; petiole 1 to 1*5 in. Flowers yellow, solitary, axillary or 
terminal, shortly pedunculate; buds narrowly ovoid, the stipular hood 
silky. Sepals oblong. Petals about 15, narrowly oblong, 1 in, long. 
F/ipe fruit 3 to 6 in. long : individual oeffrpels ovoid, lenticellate, woody. 
DO. Prodr. i, 79; Roxb. PI. Ind. ii, 656; W. A A. Prod, i, 6; Wight 
Ill. i, 13; Blume PI. Jav. Magnol, t. 1, Bijdr, 7 ; H. f. & T. PI. Ind, 79. 
Hook. fil. FI. Br. Ind. I, 42 : Miq* FI. Ind, Bat. Vol. I, pt. ii, 16; M, 
TufinerviSj DO. 1. o. 79 ; BL Bijdr. 8; M, Doldsopa, Ham. ex DO. 1. o. ; 
Don Prodr. 226; Wall. Tent. PI. Nep. t. 3 ; M. aurantiaca^ Wall. Oat., 
Plant. As. Rar. t 147. M. Bheedii^ Wight Ill. i. 14, t. 5, f. 6. M, puh- 
inervia^ Bl. PL Jav, Magnol. p. 14, t. 4. 

In temperate forests in the Straits Settlements, but not common. 
Distrib. India. 

2. M. MONTANA, Bl. in Verb. Bat. Gen. IX, p. 153. A glabrous tree. 

Leaves thinly coriaceous, shining, obovate or obovate-rotund, shortly and 
abruptly apiculate, rather suddenly narrowed to the base ; nerves 10 to 12 
pairs, thiu, spreading; length of blade 6-7*5 in., breadth about 4 in.; 
petiole, slender ^75 in. Flowers white, 1'5 in. in. diam., solitary, terminal 
or axillary, on annulate peduncles about *5 in. long. Buds cylindric. 
Sepals and petals about 8, oblanceolate or lanceolate. Pistils 3 to 4. 
Carpels usually single, sub-globular, 1*5 in. long, the walls lenticellate, 
woody, *5 in. or more thick. BL Bijdr, 7, PL Jav. MagnoL p. 15, t. 6 : 
Miq. PL Ind. Bat. Vol. I, Pt. ii, 17. . 

Perak, at low elevations. Java, on the moantains. Distrib. Saatem 
Himalaya. * 

Specimens from the E. Himalaya have less obovate leaves, and rather 
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larger flowers on longer peduncles : but in other respects they agre^with 
the Java plant. This species is readily distinguished by its enormously 
large, solitary, woody carpels. 


4. Talauha Juss. ' 

Trees or shrubs. Leaves and inflorescence of Magnolia. Sepals 3. 
Petals 6 or more, in 2 or more whorls. Stamens very numerous, many- 
seriate: anthers linear, introrse. Oynophore sessile. Ovaries inde¬ 
finite, 2-oyuled, spiked or capitate: stigmas decurrent. Oarpels woody, 
separating from the woody axis at the ventral suture, and dehiscing so 
as to leave the seeds suspended from the axis by an elastic cord. Seeds 
of Magnolia. Distrib. Tropics of Eastern Asia, & South America: Japan, 
Species about 18. 

1, T, LANiGERA, Hook. fil. & Th. FI. Br. Ind. I, 40. A small tree. 
Young leaves, petioles and branches, the peduncles, outer surface of the 
stipular involucre enveloping the calyx, and the ovaries densely fulvous- 
tomentose. Leaves sub-coriaceous, oblong or oblanceolate, abruptly 
and shortly acuminate, narrowed at the base, when adult shining and 
glabrous except on the lower half of the midrib below ; length of blade 9 
to 12 in., breadth 2’5 to 4 in.; petiole 1 to 1’5 in., thickened below. 
Sepals and petals white, ovato^, tomontose at the very base. Bipe fruit 
3 to 4 in, long by 2 in. broad ; the carpels glabrescent when quite ripe, 
beaked, 1*5 in. long. 

In open forest on low hills ; Potak and Malacca. 

From. Miquel’s description of his T. villosa^ (FI, Ind, Bat. Suppl. 
366,) that species and this must be very closely allied; and, if they 
are identical, Miquel’s name, dating 1860, must take precedence of Hf. 
& T,*s, which was published in 1875. 

2. T. Andamakica, King, n. sp. A glabrous shrub or small tree. 
"Leaves sub-coriaceous, oblanceolate-oblong, rarely lanceolate, the apex 
(usually rather abruptly) acute, below gradually narrowed to the petiole; 
both surfaces shining; main nerves 10 to 14 pairs, thin but prominent 
below; length of blade 7 to 10 in., breadth 2'5 to 3*5 in.; petiole *5 to 1 
in., expanded at the base. Flowers solitary, snb-globose, 1*5 in. long ; 
on thick terminal annulated pubescent peduncles 1 in. long: stipular 
hood of calyx glabrous. Sepals 3. Petals 6 ovate or obovate. Bipe 
fruit globose, pyriform, 1*5 in. long; the individual carpels rhomboid, 
6 in. long and nearly as broad, shortly beaked: seeds *4 in. long. 

Andaman Islands, on Mount Harriet. 

, In leaf this closely resembles T. Babanianay H. f. and Th.,but has 
smaller fl6 ^ers and fruit. The individual carpels of this are not more 
than a third the size of thdse of T. Babanianay which are more than 
1 ihoh long and nairowly oblong and not rhomboidal. 



188d-3 a Flora of the Malayan Pett4mula. S73 

8, T. 3 CUXABII 1 IB, Bl. FI. Jay. Magnol, p. 85, t. 10, 11,12, fig. B. A 
glabrotiS shfub. Leaves oblong-lanceolate, aonto at either end, slightly 
unequal at the base, sub-coriaceoas, shining on both surfaces $ nerves 
about 12 pairs, spreading; length of blade 5 to 8 in., breadth 2*25 to 2*75 
in.; petiole *75-8 in, thickened at the base, minutely muriculate when dry 
as is the midrib. Flowers solitary, terminal, on annulate peduncles about 
1*5 in, long: stipular hood fuscous-villous. Sepals 3, broadly ovate. 
Petals 6 , in 2 whorls, broader than the sepals, sometimes obovate, concave, 
connivent, pas|ing from rosy green to reddish brown. Ripe fruit ovoid, 
1*5 to 2 in, long, pubescent at first, ultimately glabrous: individual 
carpels, rhomboid, lenticellate, with blunt recurved beaks *76 to 1*26 in, 
long, Korth. in Ned. Kruik. Arch. II, 98; H. f. and Tfa. Fl-Ind, I, 74; 
Hook. fil. FI. Br. Ind, I, 40; Miq. FI. Ind. Bat. Vol, I, pt, ii, 14: 
Manglietia Oandolleii Wall. Cat, (not of BL). 

In the Straits Settlements, in shady damp spots near water. Distribt 
The Malayan Archipelago. 

A very variable shrub of which Blume distinguishes 3 varieties. 
All the specimens I have seen from the Straits have glabrous leaves: 
but Blume and others describe the leaves as often pubescent or even 
pilose below. 

4. T. Kunsxleki, King, n. sp. A trice, 25 to 30 feet high; glabrous, 
except the peduncle and unripe carpels. Leaves oblong-lanceolate, 
acuminate at base and apex, thinly coriaceous, both surfaces shining, 
nerves 10 to 14 pairs, length of bladp 6 to 9 in., breadth 1*75 to 2*6 in,; 
petiole •6-l*26 in., slender, the base much thickened. Flowers terminal, 
solitary, on ovoid, scarcely expanding, *85 in. long, erect pubescent 
annulate peduncles 1 in. long. Sepals 3 and petals 6 scarcely exceeding 
the stamens, broadly elliptic, fleshy, glabrous, waxy white. Anthers 
sessile, more than *5 in. long. Pistils 6 to 8 , linear, pubescent. Ripe 
fruit ovoid, pointed, 1*25 in. long and *75 in. in diam.; individual 
carpels *75 to 1 in. long, with short stout sub-terminal beaks. 

* Perak, in dense forest at elevations of from 3,500 to 4,000 feet. 

I here subjoin a description of a new-species from Sumatra. 

5. Talauka Fobbesii, King, n. sp. A small tree or shrub; glabrous 

except the peduncles which are adpressed villose. Leaves oblong-lanceo¬ 
late, acuminate both at base and apex, green and shining on both sur¬ 
faces, thinly coriaceous, nerves 12 to 15 pairs, length of blade 4*5 to 6 in., 
breadth 1 to 1*5 in. Flowers terminal, solitary, erect, *75 in. long, on 
stout peduncles. Stipular hood of calyx densely covered with adpressed, 
fulvous silky hair; buds pointed. Sepals and petals about the same 
length, white, nearly glabrous. Ripe fruit 1*25 in, long ; the individual 
carpels *6 in. long, ovate, rugose, with short terminal beak. Seeds 4 in. 
broad, by 3 in. long, the base compressed. * 
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Sumatra, oh Kaiser’s Peak at elevations of 5,000 to 6,500 feet. 
Forbes, Nos. 1853, 2066 and 2204. y 

This resembles T. puntUay but its leaves are not glaucous beUeatb 
and they have more nerves: moreover the flowers are smaller and not 
drooping, the petals ovate and notobovate, and the carpels are Only about 
half the length of those of that species. 

* 

6 . Illicium, Linn, 

Evergreen aromatic shrubs or small trees. Leaves quite entire, 
pellucid-dotted. Flowers bi-sexual or unisexual, solitary or fasoicled^ 
yellow or purplish. Sepals 3 to 6. Petals 9 or more, 3- many seriate. 
Stame7is indefinite, filaments thick : anthers adnate, introrse. OvaAes 
indefinite, 1-seriate, 1-ovuled; style subulate, recurved. Fruit of spread¬ 
ing compressed hard follicles. Seeds compressed, testa bard, shining; 
albumen flesty. Distrib. North America, China, Indo-Malaya; species 
about 6. 

T. Cambodianum, Hance in Journ. Bot. 1876, p, 240. A small 
glabrous tree. Leaves opposite or in whorls of 3 or 4, coriaceous, ob- 
lanceolato or obovate-lanceolate, rarely lanceolate, acuminate, entire ; 
length of blade 3 to 4*5 in., breadth 1 to 2 in., petiole loss than 5 in. 
Flowers red to white, 4 in. in diam., on long, slender, axillary .pedicels, 
solitary or in groups of 3 or 4. SejHils 3 or 4, rotund. Petals about 9, di¬ 
minishing in size inwards, ovate-oblong, blunt. Sta'tmns 9 to 13 in a 
single row, the filaments about as long as the anthers. Follicles 8 to 12„ 
beaked, radiate. Pierre, Flore Foresticro do la Cochin Chine, t. 4. 

Perak, in dense forests at elevations of from 3,600 to 7,000 feet. 

There is some variability as to the shape and size of the sepals: 
Bometiraes they are triangular and much smaller than the petals, in 
other specimens they resemble the petals both in size and shape. Tlie 
stamens also vary in number, but they never form more than a single 
row. The texture of the leaves iu some plants is thin and membranous, 
in others almost coriaceous. It is possible there may be two species 
included in tbis. 

T. BVENiUM, King, n. sp. A small glabrous tree. Leaves very 
coriaceous, opposite or in whorls of 3, oblanceolate or obovate-oblong, 
the apex with an abrupt blunt sliort acumen, the base elongate-cuneate^ 
gradually naiTOwed to tho short thick petiole; nerves undistinguishabla 
(when dry) ; length of blade 3'5 to 5 in., breadth 1’25 to 2 in.: petiole 
•3 in, or less. Flowers globular, ^ in. in diam,, pedicellate, solitary or in 
2 to 3- flowei’ed racemes; pedicels with a few minute bracteoles near the 
apex, about 1 in. long. Sepals, and petals 8 or 9, rotund, fleshy, similar, 
or the former a little smaller. Stamms 30 to 50, in several rows, 
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filaments shorter than the anthers ; connective of outer stamens narrow, 
of the inner broad. Female flowers unknown. 

Perak, Scorteohini. 

This species was collected only once by the late Father Scorteohini, 
All the flowers which 1 have seen are male; and, as no unisexual species 
of this genus has hitherto been described, I have modified the generic 
definition accordingly. This difEers from T, Cambodiamm in having 
very coriaceous leaves with shorter petioles, smaller flowers, and much 
more numeroriiS stamens. 

« 6. Kadsura, Kaempfer. 

CHmbing glabrous shrubs. Leaves exstipulate. Flowers unisexual, 
white, yellow or reddish, axillary, or in the axils of scales near the base 
of short lateral leafy branches. Sepals and petals 9 to 12, imbricate in 
about 3 series, d’ Stamens 5 to 15 or more, in a spiral series ; filaments 
very short, free or subconnato, often fleshy; anthers free or subim* 
mersed in a fleshy head of confluent filaments, colls small remote. $ 
Ovaries many, densely imbricated; stigma sessile ; ovules 2 to 4. Fniit a 
globose head of iudehiscent, fleshy, 1-seeded carpels. Seeds 1 or 2, sus¬ 
pended, albumen fleshy, testa crusfcaceous ; embryo minute.—Distrib. 
Temp, and subtrop. Asia : species about 7. 

1. K. SCANDENS, Bl. FI. Jav. Schizandrece, p. 9, t, 1, A woody 
glabrous climber 30 to 40 feet long; tlio bark dark-coloured, irregularly 
striate. Leaves coriaceous, broadly ovate to ovate-oblong, shortly acu¬ 
minate, entire, the base rounded very slightly decurrent towards the 
petiole ; main nerves about 5 pairs, sub-erect; length of blade 4 to 6 in., 
breadth 2 to 4 in. ; petiole about 1 in., expanded at the base. Flowers 
axillary, with a few from the trunk below the leaves, solitary, on bractoo- 
late peduncles, those of both sexes similar. Galyx of 3 triangular sepals 
much shorter than the petals and united at the base. Petals ovate- 
oblong, blunt, fleshy, ereoto-patont, sub-concave. Male flowers with 
numerous short, cuneato, equal, stamens densely packed on an ovoid, 
fleshy, receptacle; the connective fleshy, the anthers sub-truncate, 2- 
celled. Female flowers without stamens, the ovaries numerous, com¬ 
pressed ; the stigmas sessile, elongate, fleshy. Ripe fruit sub-globose, 
2 to 2*5 in. in diarn. ; the individual carpels sessile, globose or subcom- 
pressed, fleshy, mucronate or beaked, less than *5 in. in diam. Miq. Fl.^ 
Ind. Bat, Vol. I, Pt. ii, 19 ; K, cauliflora^ Bl. 1. o. p. 11, t. 2; Sarcocarpon 
scandenSf Bl, Bijdr. 21. 

Perak, Penang; at low elevations. Distrib Java, Sumatra, and 
probably in the other islands of the Archipelago. 

2. ‘ K. CAULIFLORA, Bl. FI. Jav. Schizand. 11, t. 2. A stout woody 



376 G. King —Maieriah for a Flora of ihe Malayan Peninsula. [No. 4, 

climber, 30 to 40 feet long; bark of young shoots dark, smooth; that 
of the main stem corky, furrowed, lenticellate. Leaves ovate-rotund or 
broadly ovate, slightly and rather abruptly acuminate, the base broad and 
rounded; nerves 5 to 7 pairs, ascending; length of blade 6 to.7in., 
breadth 3'4 to 4*5 in., petiole 1 to 1*5 in. Flowers usually from the stem 
below the leaves, solitary or fascicled, on bracteolate peduncles ; rarely 
axillary. Sepals and petals as in the last, but larger and more ovate. 
Carpels on pedicels *5 in. long. Miq, FI. FI. Ind, Bat. Vol. I, pt. 2, 
p. ly. 

Perak, Scortechini and King’s Collector. 

This is very near K, scandens, but has corky bark, larger leaves, 
larger and less orbicular petals, and the flowers are mostly on the old 
wood and rarely axillary. 

3. K. Roxburghiana, Arn. in Jard. Mag. ZooL and Bot. II, 546. A 
glabrous woo^y and stout climber, with rough bark. Leaves membranous, 
ovate, obovate or oblong, acute or shortly acuminate, entire, the base 
narrowed; main nerves 7 to 8 pairs, not prominent; length 4 to 6 in., 
breadth 1*75 to 2*5 in., petiole ‘5 in. Flowers 5 in. in diam., axillary, 
solitary, on bracteolate pedicels *5 in, or more long. Sepals and petals 
rotund, concave, fleshy. Filaments connate into a column, the upper 
the smaller. Jiipe fruit globose,-! to 2 in. in diam. Carpels cuneate with 
rounded tops. Hook. fil. & Thoms. FL Ind. I, 83; Hook. fil. FI. Br. 
Ind. I, 45. Kadsura japonica^ Wall. Tent. FI, Nep. t. 12. Uvaria 
heteroclita^ Roxb. FI. Ind. ii, 663. 

Andamans. Distrib. The base of the Eastern Himalaya and Khasia 
Hills. 

4. K. LANCEOLATA, King, n. sp. A slender woody climber, 20 to 
30 feet long. Leaves thinly coriaceous, lanceolate or ovate-lanceolate, 
slightly unequal-sided, acuminate, the base cuneate or rounded, edges 
slightly recurved when dry ; nerves obscure, about 12 pairs ; length of 
blade 3 to 4 in., breadth 1'5 in., petiole *35 in. Flowers solitary, axillary, 
globular, 3*5 in, in diam., on minutely bracteolate peduncles shorter 
than the petioles. Sepals about 3, triangular, much smaller than tho 
petals. Petals about 9, rotund or broadly ovate, cream-coloured, fleshy, 
slightly concave. Siamens as in K. scavdens* Pipe fruit globular, *75 in. 
in diam. or less. Pistils numerous, the stigmas minute, subterminal. 
Carpels ovoid, the apices truncate, tho minute, lateral stigmas persistent. 

Perak, at elevations of from 500 to 1,000 feet, 

A smaller plant than If, scandens^ with smaller truncate carpels. 

0 

Obdeb IV. ANONACE.^. To bo taken up subsequently. 
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Obder V. MBNISPERMAOE-^]. 

Climbing or twining, rarely sarmentose, shrubs. Leaves alternate, 
entire or lobed, usually palminerved; stipules 0 . Flowers small or 
minute, solitary fascicled cymose or racemed, dioocious, sometimes 3 . 
bractedlate. Sepals 6 (rarely 1 to 4, or 9 to 12), usually free, imbricate 
in 2 to 4 series, outer often minute. Petals 6 (rarely 0 or 1 to 5), free or 
connate, c? Flowers : Stamens hypogynous, usually one opposite each 
petal, filaments free or connate ; anthers free or connate, 2-celled, Rudi¬ 
mentary carpels small or 0. S Flowers: staminodes Q or 0 , Ovaries 3 
(rarely 1 , or 6 to 12 ) 5 style terminal, simple or divided; ovules solitary 
(2 in Fibraurea)f usually amphitropous. . Ripe carpels drupaceous, 
with the style-scar subterminal, or by oxcentrio growth subbasal. Seed 
usually hooked or reniform, often cifrved round an intrusion of tho 
endocarp (condyle Miers), albumen oven or ruminate or 0; cotyledons 
flat or semiterete, foliaceous or fleshy, appz’essed or spreading,—A large 
tropical order; genera 32 ; species about 100, 

Tribe I. Tinosporem. Flowers 3-merou8. Ovaries usually 3. Drupes 
with a subterminal rai'ely ventral or subbasal style-scar. Seed oblong 
or subglobose; albumen copious or scanty; cotyledons foliaceous, usually 
spreading laterally. 

Drupes with a terminal or subterminal style-scar. 

Sepals 6 ; petals 6 ; filaments free.1. Tinospora. 

Sepals 9; petals 6 ; filaments free.2. Tinomiscium. 

Sepals 6 ; petals 0; filaments free ... 3. Fibraurea. 

Drupes with a subbasal style-scar. 

Sepals 6 ; filaments all connate .4. Anamirta. 

Sepals 9; outer filaments free .5. Goscinium. 

Tribe II. Cocculece. Flowers 3-merous. Ovaries usually 3. Drupe 
with a subbasal rarely subterminal style-scar. Seed horse-shoe shaped, 
albumen copious ; embryo slendei’, cotyledons linear or slightly dilated. 
Sepals 3 to 10 , all imbricate ; petals 4 to 6 , stamens 
6 to 10, ovaries 3 to 6 , style canaliculate sub- 
3-lobed ,,, ••• ,,, 6 . llypserpa. 

Sepals 9, the inner 3 valvate; petals 3 or 6 , 
ovaries 3, style compressed ... .,,7. Limacia, 

Petals 6 ; ovaries 3 to 6 ; styles subulate ,,, 8 . Oocculus. 

Petals 6 ; ovaries 3; style forked ... ... 9. Pericampylus. 

Tribe III. Cissampelidece. Flowers 3 to 5-merous. Ovaries usually 
solitary. Drupe with a subbasal stylo-scar; endocarp dorsally muricato 
or echinate. Seed horse-ishoe-shaped; albumen scanty; embryo linear, 
cotyledons approssed. 

Sepals 6 to 10, free; petals of d* and*2 3-6,free.,. 10. Stephania, 
Sepals 4, free ; petals of d 4 connate, of ? 1 11, dissamp^elos. 
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Sepals 4 to 8, connate; petals of 4 to 8 connate, 
of $ 1, anthers sessile on a central column 12. Cydea, 

Tribe IV. Pachygonem, Flowers usually 3-merouS. Ovaries usu¬ 
ally 3. Drupes with a subbasal or ventral style-scar. Seed curved, 
hooked or infloxed, albumen 0 ; cotyledons thick fleshy. 

Sepals 8; petals 2; stamens 4 or 8 ... ... 13. Antitaxia. 

1. Tinospoba, Miers. 

t 

Climbing shrubs. Flowers in axillary or terminal racemes or pani-. 
cles. Sepals 6, 2-scriato, inner larger membranous. Petals 6, smaller. 
Male fl,ower: stamens 6, filaments free, the tips thickened : anther cejls 
obliquely adnate, bursting obliquely. Female flower : staminodes 
Ovaries 3; stigmas forked. Drupes 1-3, dorsally convex, ventrally flat; 
style-scar subterminal: endocarp rugose, dorsally keeled, ventrally 
concave. Seed grooved ventrally or curved round the intruded sub- 
2-lobed endocarp; albumen ventrally ruminate ; cotyledons foliaceous, 
ovate, Spreading.—Distrib. Species about 8, tropical Asiatic and 
African. 

1. T. CRISPA, Miers Contrib. Ill, 34. Young shoots glabrous, the 
older bark warted. Leaves nJembraiious, glabrous, ovate-cordate or 
oblong-acuminate, entire or repand, sometimes sub-sagittate ; length of 
blade 2 to 6 in., breadth 1 to 4 in., petiole 1 to 3 in. Pacemes from the old 
wood, solitary or fascicled. Flow&i^s 2 to 3, in the axils of ovate fleshy 
bracts, *15 in. long, campanulato, green. Stamens adnate to the base of 
tlio petals, anthers quadrate. Drupe elliptic-oblong, pale yellow, about 
]-5 in. long or less. Hook. fil. FI. B. Ind. I, 96; H. f. & T. FI. Ind, 
183; Miq. FI. Ind. Bat. I, pt. i, 78 ; Kurz For. Flor. Burmah, I, 52. 
Meuispermum crisjnimy L, M, verruoosumy Roxb. FI, Ind. iii, 808. Af. 
tuberculatum, Lamk- Cocculus crispus, DO. Prodr. i. 97; Hassk. PI. 
Jav. liar. 166. Cocculus coriaceous, Bl. Bijd. 25. verrucosus, Wall* 
Cat. 4966 A. B. 

In all the provinces, but apparently not very common. Distrib. 
Malayan Archipelago: tropical British India. 

2. T. ULiGiNOSA, Miers Contrib. iii, 35. All parts glabrous, the 
branches terete, the lax brown bark bearing many 4-lobed warts. Leaves 
subcoriaceous, remote, ovate or ovate-oblong, acuminate, sub-repand- 
sinuate or entire, the base cordate 5-nerved; venation prominent; length 
of blade 3 to 4 in., breadth 1*5 to 2 in.: petiole slender, swollen at the base, 
1 to 2 in. long. Racemes slend'er, axillary, longer than the leaves: 
pedicels 1-llowered. Drupe as in T. crispa, but with thinner endocarp. 
Hook. fil. FI. B. Ind. i. 97. Ilook fil. & Thoms. FI. Ind, 105. Cocculus 

• I 

petiolaris. Wall. Cat. 
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Malacca, Maingay. Disirib. Java and Borneo. 

A species of which I have seen no good specimen. The foregoing 
description is chiefly copied from Miers. 

4. Tinomisoiitm, Miers. 

A Bcandent shrub, juice milky. Flowers racemed. Sepals 9, with 
3 bracts. Petals 6, oblongs margins incurved. Male flower: stamens 6, 
filaments flattened ; anthers oblong, adnate, bursting vertically. Rudi¬ 
mentary carpets 3. Female floiver unknown. Drupes much compressed, 
^void-oblong, style-scar terminal; endooarp much compressed, dorsally 
convex, ventrally flat or slightly concave, not intruded. Seed almost 
flat, oblong; cotyledons quite flat, nearly as broad as the thin layer of 
albumen, very thin, closely appressed; radicle short cylindric.—Distrib. 
3 E. Asiatic species. 

T. PETIOLAEB, Miers Contrib. iii, 45, t. 94. Young shoots and 
rachises of inflorescence brown-tomentose: bark of older branches nearly 
glabrous, pale brown, deeply striate, very sparsely verrucose. Leaves 
membranous, glabrous, ovate-oblong, obtuse or shortly and suddenly 
acuminate, entire, the base rounded or truncate, 5-nerved, the nerves 
all sparsely pubescent and 2 of them s^all; length of blade 4 to 8 in., 
breadth 2 to 4'5 in.; petiole 2 to 5 in., slender. Racemes fasciculate on 
stem tubercles, 4 to 8 in. or even 12 in,, long. Flowers “35 in. in 
diam.; sepals puberulous. Drupe elongate-ovoid, compressed, 1*25 in. 
long, and *75 in. broad; endocarp rugose, woody. Miq. PI. Ind, Bat. i. 
pt, i, 87 ; Hook. f. PI. B. Ind. i. 97. 

Common in the Straits Settlements. Distrib. Sumatra. 

Anamirta, Miers. 

Climbing shrubs. Flowers in panicles. Sepals 6, with 2 appressed 
bracts. Petals 0. Male flower: anthers sessile, on a stout column, 2-celled, 
bursting transversely. Female flower: staminodes 9, clavate, l-seriate. 
Ovaries 3, on a short gynophoro : stigma sub-capitate, reflexed. Drupes 
on a 3-fid gynophore, obliquely ovoid, dorsally gibbous, style-scar sub- 
basal ; endocarp woody. Seed globose, embracing the sub-globose hol¬ 
low intruded endocarp; albumen dense, of horny granules: embryo 
curved; cotyledons narrow, oblong, thin, spreading. 

1. A. Loureiri, Pierre Flore Forest, Cochin Chine, t. 110. Gla¬ 
brous ; bark of the younger branches brown, that of the older pale and 
slightly striate. Leaves su)?-coriaceous,-shining, ovate-rotund to broadly 
elliptic, abruptly and shortly acuminate, entire, the base sometimes 
minutely cordate 5-nerved and with 4 snJall pits between the nerves at 
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iheir junction with the petioles; length of blade 4 to 5 in., breadth 3*5 to 
4 in.; petiole 8 to 3*5 in. slender, swollen and bent at the base, 
cemes extra-axillary, slender, branched, 3 to 6 in. long. Male flowers 
sessile, 1 in. in diftm., anthers 9. Female flower unknown ; "ripe inflores¬ 
cence stout, woody, a foot or more long: pedicel of ripe fruit jnuch 
thickened, clavate, rugose; ripe drupe transversely ovoid, sub-com¬ 
pressed, 1*25 long by nearly 15 broad; pericarp, thick, fibrous, pulpy; 
endocarp woody, rugose. 

Malacca, Maingay No. 116, 115 (in part), Perak, <?ommon. Dis- 
trib. Cochin-China. 

An enormous climber, often with a stem 4 in. in diameter. The 
leaves and male flowers are excellently figured by M. Pierre, who how¬ 
ever does not appear to have seen the ripe fruit. _ * 

Fibrattrea, Loureiro. 

Glabrous climbing shrubs. Leaves Ovate to oblong, 3-nerved, 
Flowers in panicles, Sepals 6, with 3 minute bracts, inner larger. 
Petals 0. Male flower : stamens 6, filaments clavate: anthers terminal, 
adnato; cells spreading, bursting vertically. Female flower: stami-^ 
nodes 6. Ovaries 3, ovoid, 2-ovuled ; stigma sessile, punctiform, , Drupes 
1-seeded, oblong, terete, style-soar subterminal; endocarp oblong, 
dorsally convex, ventrally flattened and channelled, hardly inti'uded. 
Seed oblong, terete, reniform on a transverse section; albumen copious, 
horny; cotyledons foliaceous, longitudinally curved, oblong, v6ry thin ; 
radicle short, cylindric, 

1, F. CHiiOROLEUCA, Miers Contrib. iii, 42. Glabrous, the branches 
striate; bark of the young branches brown, of the old pale. Leaves 
coriaceous, ovate-oblong, shortly acuminate; the base rounded, 5-nerved 
(2 of the nerves joining the central one half an inch above the base) ; vena¬ 
tion ineonspicuous ; length of blade 5 to 9 in., breadth 2*5 to 4 in.; petiole 
2 tQ.4 in., rather slender but swollen and curved towards the base. Pani- 
cles extra-axillary, or from the stem below the leaves, slender, lax, their 
branches horizontal, 3 to 8 in. long. Male flowers 2 in. in^diam., short¬ 
ly pedicellate ; filaments clavate, flattened. Female flower unknown; 
the ripe female inflorescence slender, stouter than the leaf-petioles, 
about I foot long. Pipe drupes on rather slender terete pedicels which 
are capitate at the apex and '5 ia. long, ovoid, smooth, pulpy, rather 
more than I in. long, ’75 in. in diam., endocarp smooth. 

Malacca, Porak; not uncommon. Diatrib. Sumatra, Borneo, 

This appears to me to be a different plant from Loureiro’s F. Unc^ 
toria, the typo of which is in the British Museum. 
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•’ 7‘.' CosciNiUM, Colcbrooke. 

Climbing shrabs, * Flowers in dense globose beads. Sepals with a 
bract, orbicular,- Petals 3, large, spreading, elliptic. Male flower : sta-> 
mens 6, filamentfif cylindric, 3 inner connate to the middle; anthers ad¬ 
nata, outer 1- inner 2-celled, bursting vertically. Fem* flower i staminodea 
6. Ovaries 3-6, subglobose; styles subulate, reflexed. Drupes globose; 
endocarp bony. Seed globose, embracing a globose intrusion of the 
endocarp; albumen fleshy, ruminate in the ventral face; ' embryo 
straight, cotyJedons orbicular, spreading, thin, sinuate, laciniate, or 
; fenestrate.—Distrib. Species 2; tropical Asiatic. 

1. 0. FENESTRATUM, Colebrooke in Trans. Linn. Soo, xiii, 65, Toung 

shoots faintly striate, shortly tomentose, often ferruginous. Leaves co¬ 
riaceous,'very slightly peltate, rotund-ovate, acute or shortly acuminate, 
the base truncate and sometimes sub-sinuate, shining above, yellow-to- 
mentose beneath, except the 7 stout glabrous nerves; retieulations pro¬ 
minent; length of blade 5 to 7 in., breadth 4 to 6 in.; petiole 2 to 3 in., 
swollen and bent at base. Plowers in small pedunculate heads, in extra- 
axillary racemes shorter than the leaves. Petals orbicular and, like the 
sepals, persistent. Bipe dncpes on stout pedicels with capitate apices, 
globose, tomentose, *75 in. in diam.; cotyledons laciniate. Miers in Hook. 
Bot, Mag. t. 6458; Contrib, iii. 22, t. 88; H. f, & T. FI. Ind. 178. 
Hook. fil. FL Brit. Ind. i. 99. 0. Maingayi, Pierre FI. Coch. Chine. 0. 

Wallichianum and Wightianum, Miers in Tayl. Ann. Ser, 2, vii. 37, 
Contrib. iii. 23. Menisp, fenestratum, Ge&Tto*; DC. Prod. i. 103; Roxb. 
FI. Ind. iii. 809. CocctUus Blumeanns, Wall. Cat. 4971, partly: Pereira 
medicaf Lindl. FI. Med. 307. 

Straits Settlements, at low elevations, not so common as tbe next. 
Distrib. Ceylon, and perhaps some of the Malayan Islands. 

The Ceylon specimens have larger leaves and a more condensed 
inflorescence than the Malayan; but the flowers are alike. Pierre's 
species G, Maingayi is founded on Maingay's Malacca specimens (Kew. 
Distrib. 117) but I cannot see that they differ specifically from his No. 
118, or from Wallich's. 

2, C. Blumeanum, Miers Contrib. iii, 23. Young shoots sub-striate, 
tawny-tomentose. Leaver coriaceous, peltate, oblong, elliptic, rarely 
ovate-rotund, obtuse or acute, the base rounded or truncate, sometimes 
sub-sinuate, shining above, white-tomentose beneath, the 7 nerves bold 
and prominent on lower surface as are the reticulations, length of blade 
8 to 12 in., breadth 4 to "7 in,; petiole 4 to 6 in, swollen at base and 
apex. Male inflorescence in. long,* racemose, densely ferruginous- 
tomentose ;'the flower heads *35 in. in diam. Female inflorescence from 
the stem, 8 in. long, its branches horizontal: drapes globular, tom^n- 
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toso. Hook, fil, & Thoms PI. Ind. 179; Hook. fiUFl B.Ind. i. 99: Miq. 
FL Ind. Bafc. i. Pfc. 1, 77 : Ooccuhis Blumeanus^ Wall. Cat. 5971 partly. 

Climbing like the last on high trees. I have not seen speoimeng of 
the ripe drupe. 

Limacia, Loureiro. 

Climbing shrubs or small trees: flowers in racemes or panicles. 
Sepals 9, tomentose, in three series; the two outer smaller, ovate; the 
innor large, rotund, concave, valvate. Petals 3 or 6, smalt (as large as 
the outer 3 sepals), obovate, clawed, glabrous, embracing the stamens. 
Stamens 3 or 6, free, sub-equal; filaments short, erect, thickened up¬ 
wards; anthers connivent, cordate, 2-lobed. Feyn* flower; s^als andpefals 
as in male; staminodes 6, olavate. Ovaries 3, hirsute. Style short. 
Drupes 3, usually 1 by abortion, obovoid or reniform, fleshy; style-scar 
subbasal; en,docarp 3-oelled, the 2 lateral cells empty. Seed elongate, 
embracing the intruded endocarp; embryo slender, the cotyledons 
linear, plano-convex, Distrib. Tropical Asia. 

1. L. TRiANDRA, Micrs Contrib, iii, 112. Branches closely striate, 
pnberulous when young, glabrous when adult. Leaves membranous, 
ovate-lanceolate, acumiuate, 3-nerved above the I’ouudod base, length 
of blade 3 to 5 in,, breadth 1*5^10 2 in., petiole about ‘5 in, Bacevies 
snpra-axillary, shorter than the leaves, usually solitary, puberulous; 
bracts and and flowers minute. Stamens 3, free, the filaments cuneato ; 
anthers large, the cells divergent. Hook. fil. FI. B.'lud. i. 100; Miq, 
FI, Ind. Bat. i. pt. 1, 80. Kurz For. Flor. Burm. i, 55 ; H. f. & T. FI. 
Ind, 188. L* Amherstiana and Wallichiana, Miers l.c. 112, 113. Menisp, 
triandrum^ Koxb. FI. Ind. iii. 816. Gocculus triandrus, Colebrooko in 
Trans. Linn. Soc. xii. 64; "Wall. Cat. 4962, 4959 C. 4958 L. 

Penang. Distrib. Burmah. 

2. L, OBLONUA, Miers Contrib. iii. 109. Scandent or shrubby! 
branches minutely striate, rusty-puberulous when young. Leaves 
membranous, glabrous, oblong-lanceolate or broadly elliptic, acute or 
mucronate; the base rounded, 3-nerved; reticulations few, bold, pubescent 
like the nerves and petiole; length of blade 4 to 7 in., breadth 2'25 to 3*5 
in., petiole *75 to 1*25 in. Male panicles slender, extra-axillary, 
usually in pairs, much longer than the leaves, branched, rusty-pubescent. 
Stamens 6, filaments thickened upwards but not cuneate. Female in* 
Hcrrescence much shorter. Drupe transversely reniform, compressed, 
glabrous, pulpy, rugose when dry, *75 in. long, stylar scar on a sub-basal 
projecting honi. Hook, fil. & Tb. FI. Ind. 189; Hook, fil. FI. B. Ind. u 
100; Miq. PL Ind. Bat. i. Pt. i, 80. Gocculus oblongus, Wall. Cat. 

Common in all the Sraits Settlements. 
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JCittAt in^hiarles tfiiftt Wallioli describes the species es a bash, Mr. 
Ktussiler^ irha'collected it^ various places in Perak, describes one set 
of I Ms spsrimens (No. 6134) as bushes of 8 to 10 feet: the other he 
describes as ^climbers* Between the male flowers of these two I can 
detect^ np difference. The species is at once recognised by the length of 
the panicles of male flowers. 

8. L. VJtftUTiirA, Miers Contrib. iii. 110. Whole plant, but especially 
the young branches, olivabeous-tomentose. Leaves thinly coriaceous, 
ovate-oblong,* often slightly obovate, obtuse, acute or shortly and flnely 
acuminate, the base acute or rounded; when adult glabrous and shin¬ 
ing abovo except the midrib; beneath olivaceous-pubescent; 3-nerved; 
length ofl^lade d'5 to 5‘5 in , breadth 1*5 to 2 25 in.; petiole 5 to '75 in., 
stout, torete. Carnes shorter than the petiole, umbellate, in axillai'y 
fascicles Of 2 to 6. Male flowers small. Stamens 6, filaments much 
thickened* upwards ; anthers large, 2-c6lled. Bruges 1 or 2, transversely 
reniform, very little compressed, sparsely tomentose ; otherwise as in the 
last. Hook, fil, FL Br. Ind. I. 100 ; Miq FI. Ind. Bat. i. Pt. i, 80; Kurz 
For, Flor. Burmah I, 56; H, f. & T. PL Ind. 189. L, inornata^ Miers 
1. 0* iii. t. 109. Oocculus velutinus, Wall. Oat. 4970. 

Yar. aLABBESOBNS, leaves nearly glabrous. L, distincta, Miers Oon« 
trib. iii, 111, t. 109. 

In Forests in the Straits Settlements. Distrib. Sumatra. 

A slender climber 15 to 20 feet long: readily recognised by the 
yellowish olivaceous tomentum, and short cymose inflorescence. 

4. L. Kunstlebi, King, nov. spec. Blanches, petioles, and nerves of 
leaves softly pubescent. Leaves |ub-coriaceous, glabrous, pale beneath, 
shortly petiolate, lanceolate, mucronate, the base cuneate, 3-nerved; re¬ 
ticulations wide, distinct; length of blade 1 5 to 2*5 in, breadth *5 to 1 
in., petiole 2 in. Cymes pedunculate, axillary, solitary, little longer 
than the petioles ; or in terminal racemes. Male flowers small. Stamens 
6, the filaments short, clavate; anthers largo, cordate, 2-celled, con- 
nivcnt. 

North Coast of Singapore near the Sea; King’s Collector, No. 70. 

This very distinct species has been gathered only onoo. Only the 
male flowers are known, but they are unmistakeably those of a Idmacia. 
The species is distinguished by its shoi’tly petiolate small leaves, and 
nnmerons short cymes which (toward the end of the branches) are 
fl>muaged in racemes, 

• ^ Hypserpa^ .Miers. 

Olimhing shrubs. Flowers in short axillary cyrfles. Parts of 
flower varying in number. Sepals in thrfie rows, the outer 3 braotifoma 
49 
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and hairy : the inner 6 to 8 much larger; all imbricate, glabrous. Petals 
4 to 6, smaller than the inner sepals, oblong, inoarred at the apex, rather 
fleshy. Stamem 6 to 10, free, in two series; filaments compressed, thioken- 
ed upwai’ds : anthers ovate, 2-celled. Female flower (flde Miers) S^als 
8, oblong, all imbricate. Petals 5 or 6, oblong, concave. Staminode^ 6, 
clavate. Ovaries 6, rarely 3, Style very short. Drupes 2-3, trans¬ 
versely ovate, fleshy; endocarp bony, sub-globose, slightly compressed, 
with radiating grooves, and with a single lunate cell: embryo terete, 
slender; radicle as long as the cotyledons. « 

1, H. TKIFLORA, Miers Gontrib. iii, 102. Branches striate, the 
youngest pubescent. Leaves small, sub-coriaceous, shining, glabrous, ob¬ 
long-lanceolate, tapering gradually to the rather blunt minutely m;a- 
cronate apex; the base rounded, 3-nerved; reticulatione fine, but rather 
obscure, as are the nerves; length of blade 1*5 to 3*5 in., breadth '5 to 
1-25 in., petioje '3 to '5 in. Cymes about 3-flowered, little longer than the 
petioles, usually solitary, axillary and supra-axillary, the female shorter, 
Malacca; Griffith, Maingay (Kew Distrib., 123): Perak; Scortechini, 
King^s Collector. Distrib. Sumatra. 

The Perak specimens agree with the types of Miquel’s Limacia mi- 
crophylla from Sumatra in Herb. Calcutta; and they do not agree in 
externals with the Indian L, cuspidata. Ripe fruit of this is unknown. 
But the flowers are so different from those of Limacia that I think it 
ought not to be included in that genus, and I further venture to think 
that Miers’s genus Hypserpa has a sufficiently sure basis on the struc¬ 
ture of the flowers alone. 


10. CoccuLUS, DC. 

Climbing or sarmentose shrubs, rarely suberect. Petiole not dilated 
at the base. Flowers in panicles. Sepals 6, 2-seriate, outer smaller. 
Petals 6 , smaller, usually auricled. Male flower ; stam&iis embraced by the 
petals; anthers suh-globose, cells bursting transversely. Female flower: 
staminodes 6 or 0. Ovaries 3 to 6: styles usually cylindric. Drupes 
laterally compressed; endocarp horse-shoe-shaped, doraally keeled and 
tubercled, sides excavate. Seed carved, albumen fleshy; embryo 
annular; cotyledons linear, flat, appressed.—Distrib. All warm climates. 

1. C. Kunstlebi, King, n. sp. Glabrous; the branches striate, pale. 
Leaves membranous, with long petioles, peltate, I'otund, acute ; nerves 9, 
radiating from* the petiolar insertion, thin but prominent on the pale 
under surface; length of blade 3'25 to 4 in., breadth about *25 in. or less ; 
petiole slender, terete, about 3 ixt. long. Panicles in fascicles of 2 to 4 
from flat warty tubercles on the stem, narrow, the lateral branches only 
about ’6 iu. long, few-flowered. Sepals imbricate, glabrous. PetcUs 6^ 
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«aoh ieXabvtEuribg a fltamezi. Fitaments free, olavate; anthers broad, 4- 
celUid. JUpe drupes 1 to 1*26 in. long, and about 6 in. broad, narrowly 
sub-obovoid, oompressed; pericarp of a thin pulp; endooarp homy, naz^ 
rowly horse-shoe-flhaped, the edge boldly ridged, the sides with deep 
radiating grooves and the central part with a deep vertical hollow s em» 
brjo sauss^e*shaped, bent along the circumferential chamber of the 
endocarp. 

Perak, Uiu Bubong; King’s collector, Nos. 4417 and 10282, 

This has* the flower of Oocculus, but the fruit of Stephania, It 
comes nearest to the Indian (7. macrocarpus, which has a similar though 
smaller fruit, and, like that species, would belong to Miers* genus Diplo- 
clisia. It must be near D. pictinervis of that author. 


11. Pericampylus, Miers. 

A climbing shrub. Leaves subpoltate; petioles slender, articulate. 
Flowers in axillary cymes. Sepals 6 , with 3 bracts, outer smaller, inner 
spathulate. Petals 6 , cuneate. Male flower: stamens 6 , filaments oylin- 
drio; anthers adnate, bursting ti*an 3 versoly. Female flower: staminodes 
6 , olavate. Ovaries 3 5 styles 2-partite, segments subulate. Drupes sub- 
globose ; endocarp horse-shoe-shaped, dorsally crested and echinate, sides 
excavated. Seed curved; cotyledons oloilgate, flat, scarcely broader than 
the radicle. 

1. P, incanits, Miers Oontrib. iii. 118, t, 3. Young branches 
minutely tomentose, not striate. Ledves membranous, orbioular-reniform, 
obtuse or acute, sometimes slightly retuso, mucronulate, the base trun¬ 
cate or sub-cordate ; upper surface pubescent or glabrescent, lowor to¬ 
mentose ; nerves usually 6 ; length of blade 2 to 4 in., breadth about '5 in. 
or more; petiole 1 to 2 in. Gymes pedunculate, axillary,in fascicles of about 
4, 2-3-chotomous. Flowers minute, crowded. Petals 6, obovate, larger 
than the sepals. Bipe drupe the size of a pea. Hook. fll. FI. Br. Ind. 1 . 
102 j Hf. & Th. FI. Indica, 194; Miq. FI. Ind. Bat. i. Pb. 1, 83, P- 
aduncus, assamicus, and memhranaceas, Miers L c, 119-122. Oocculus 
incanus, Goleb. in Trans. Linn. Soc. xiii. 57. Oissanipelos maurUiana, 
• Wall. Oat. 4980 (not of DO.), Menisp, villosum, Roxb. FI. Ind. iii, 812 
(not of Laink,). 

A common climber. Distrib. British India, Java, Sumatra, and 
probably in other parts of the Malayan Archipelago. 


12. Stephania, Loureiro. 

Olimbing shrubs. Leaves usualfy peltate. Flowers in axillary, 
cymose umbels, Male flower ; sepals 6 to 10, free, ovate or obovate. Petals 
^to5, obovate, fleshy. Anthers 6 , connate, encirojing th^ top of the 
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staminal column, bursting transyeraelf. FerMiU flower t MpaJ^StoS, 
Petals of the male. Stammodes 0. Ovary I; style 3 to 6*paptite. Orupe 
glabrous; endocarp compressed, horse-shoe-sbaped, dorsally tnbercded, 
sides hollowed and perforated. Seed almost annular; cotyledons longi 
slender, |-terete, appressed,—Distrib, Tropics of the Old World. 

1, S. HEBNANDiFOLiA, Walp. Eep. i, 96, Young branches striate, 
glabrous. Leaves membranous, broadly ovate-rotund, acute or acuminate, 
rarely obtuse, peltate; the base truncate, emarginate or sub-cordate; 
glabrous or sparsely pubescent; nerves about 10 radiating from the 
petiolar insertion, dark-coloured on the pale or glaucous under surface, 
reticulations open; length of blade 2*5 to 5 in,, breadth 2*25 to 3 in. 
petiole 1*75 to 2 in. Umbels on long slender peduncles, many-fiower^d. 
Petals 3 to 4. Drupes red, pisiform, compressed. Hook. fil. FI. Br. 
Ind. i, 103; Hf. & T. FI. Ind. 196; Miq. FI. Ind. Bat. i, Pt. 1, 83, 
Miers Oontrib. iii. 222. 8. intertexta, latifolia, and liypoglauca^ Miers 1. c. 

224, 226, 227. Cissampelos Jiernandifolia^ Willd.; DC. Prodr. i. 100; 
Eoxb. FI. Ind. iii. 842 ; Wall. Cat. 4977 D,'E, F, G, H, K, (7. discolor^ 
DC. Z.c. i. 101; Bl. Bijdr. 26. 0. liexandra^ Roxb. Z.c. iii. 842. Olypea 
Ji&rnandifolia, W. &. A. Prodr. i. 14; Wight Ic, t. 939. Steph, discolor^ 
Hassk. PI. Jav. rar. 168, 

Common in shady places. Distrib, The Malayan 
British India, Australia, Africa. 

13. Cissampelos, Linn. 

Suberect or climbing shrubs. Leaves often peltate. Male flowers 
cymose. Sepals 4, 5 or 6, erose. Petals 4, connate, forming a 4-lobed 
cup. Anthers 4, connate, encircling the top of the staminal column, 
bursting transversely. Female flower : racemed, crowded in the axils of 
leafy bracts. Sepals 2 (or sepal and petal 1 each), 2-nerved, adnate to the 
bracts. Staminodes 0. Ovary 1; style short, 3-fid or 3-toothed. Drupe 
ovoid, style-scar sub-basal; endocarp horse-shoe-shaped, compressed, 
dorsally tubercled, sides excavated. Seed curved ; embryo slender; 
cotyledons narrow, ^-terete, appressed.—Distrib. All hot climates, 

1. C. Pabeira, Linn. Young branches pubescent. Leaves usually 
peltate, membraneous, orbicular-reniform or cordate, obtuse and mucro- 
Bate, rarely acute, base truncate to coi'date, above glabrescent, below 
pubescent to tomentose; length 1*8 to 3 in., breadth rather g^reater, pe¬ 
tiole 1 to 3 in. Male cymes 2 or 3, axillary, slender. Female racemes 
with large reniform or orbicular bracts. Bipe drupes scarlet, sub-globose, 
hirsute, *2 in. in diam., Hook, fil: FI, Br. Ind, i. 104; H. f. & Th, FI. 
Indioa 198; Miq. FI, Ind. Bat. i. Pt. 1, 85 ; DC. Prod, i, 100; Miers’ 

Contrib. iii. 139: 0, caapeba/hinn, Boxb. FI. Ind. iii. 842. 0, convo* 

• • 
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htthoeof WUld. Wall. Oat. 4979; W. 4; A. Prod. L 14; Boxb. 2. o. 0. 
orbitmiaia, 4iteolor and hirauia. Ham. DO. 1. e, 101. 0. dwerat^^ gral- 
latoria, eriantha, data and delieatuUt, Miero 1. o, 187-189. 0, luh-peliata, 
Thw. Bhibm. 13 & 399; Miers 1. o. 195. Meniapermum orbxovAatum, 
Linn. 

A common climber in all parts of the Settlements. Distrib. Eyeiy- 
where in the Tropics. 

^ 14. Cyolea, Arnotte 

Climbing shmbs. Leaves usually peltate. Flowers in axillary pani¬ 
cles ; Male flower: sepals 4-8, connate into an inflated 4-5-lobed calyx, 
Fetals 4 to 8, more or less connate into a 4 or 8-lobed corolla. 

4 to 6, connate, crowning the staminal column, bursting transversely. 
Female flower: sepal 1, oblong. Fetal I, orbicular. Oi;ary 1; style 
short, 3 to 5-lobed, lobes radiating. Drupe ovoid, style-scar subbasal; 
endocarp horse-shoe-shaped, dorsally tubercled, sides convex, 2-locellate 
(as in Ltmaci'a). curved; cotyledons slender, ^-terete, appressed. 

—Distrib, Tropical Asia. 

1. 0. FELTATA, H £. & Tb. FI. Indica, 201. Branchlets striate, 
reflexed, pubescent or glabrous. Leaves coriaceous, peltate, deltoid or 
orbicular-ovate, acute or acuminate, oitea mucronate, the base truncate 
to Cordate; above glabrous or glabrescent, beneath pubescent to tomen- 
tose, the 9 nerves rather prominent, length of blade 4'5 to 5'5 in., 
breadth 3*5 to 4 6 in,; petiole *2 to 2*5 in., reflexed, pubescent Or tomen- 
tose, striate. Panicles usually longer than the leaves, the males often 
much branched and spreading and a foot long, the females smaller. 
Calyx campanulate, 4-lobed, glabrous or pilose externally. Corolla 
much smaller. Drupe pisiform, pilose; endocarp much tuberculate. 
Hook. fil. PI. Br. Ind. i. 104: lliq, FL Ind. Bat. i. Pt. 1, 86; Miers 
Contrib. iii. 236; (7. harhata, Arnottii, versicolor, laxiflora and pendulina, 
Miers h 0 . Menisp, peltatum, Lamk. Gocculus peltatus, DO. Prod, i. 96. 
Clypea Burmanni, W, & A,, in part. Cyclea Burmarini, Arnot in 
Wight Ill, i. 22, Bhaptomeris Burmanni, Miers in Tayl. Ann. Ser. 2, 
vii. 41. 

Not common in the Straits Settlements. Distrib, Java, British 
India, Ceylon. 

2. 0, ELKOAiTS, King, nov. spec. Young branches spirally striate, 
puberulons, as are the petioles and panicles; otherwise glabrous. Leaves 
slightly peltate, membranous, shining on both surfaces, the reticulations 
minute, distinct, ovate to ovate-oblong, shortly acuminate, the beuse 
rounded or cordate, 7-nePved (4 of the nerves minute) ; length of blade 
3 to 4 in., breadth 1*5 to 2 in., petiofe about 1 in. Male and femah 
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panicles sub-equal, slender, solitary, axillary, shorter than. the leaves. 
Male flowers crowded, minute; anthers about 4, broad. . Drapes pisiform, , 
slightly compressed, pulp thin, end^rp boldly tubercled. 

Perak; at elevations of from 1500 to 2000 feet; King’s collector, 
Scortechini. A slender creeper 15 to 25 feet long: not Common. ' 

Antitaxis, Miers. 

Climbers or shrubs with penninerved leaves. Pedicels l*flowered, 
numerous, in axillary fascicles, flowers dioecious. Mala^flower: sepals 
eight, in decussate pairs, the two outer pairs oblong, pubescent; the two 
inner pairs rotund, concave, glabrous, imbricate, all increasing in size in¬ 
wards, Petals 2, smaller than fourth row of sepals, rotund, conqave. 
Stamens 8 , filaments clavate, anthers sub-globose. Female flmver un¬ 
known. Drupes 1-3 (usually 1) sub-globose, or pyriform: endocarp 
brittle, thin,^ub-reniform, 1-celled. Seed sub-globular, concave ventral- 
ly, albumen none; cotyledons oblong, semi-terete, thick, incurved 5 radi¬ 
cle minute.—Distrib. Eastern Archipelago. 

1. A. LUCiDA, Miers Contrib. iii. 357, A glabrous climber, bark 
of young shoots dark and smooth, that of old shoots pale and warted. 
Leaves coriaceous, shining, oblong or sub-obovate-oblong, acute or acu¬ 
minate, the base slightly narrowed, nerves about 6 pairs, obscure, as are 
the reticulations ; length of bhido 3 to 3*5 in., breadth 1'26 to 1*6 in., 
petiole '5 in. Female flowers (male unknown) in fascicles. Drupes 1 to 3, 
(usually solitary) pyriform, glabrous, shining, about *5 in. long, pericarp 
pulpy; endocarp thin, brittle. 

On Ulu Bubong in Pei’ak, King’s collector. Distrib. Java.. 

A slender creeper from 40 to 60 feet long. Male flowers of this are 
unknown, and I put it into this genus on account of the structure of the 
fruit and from its general resemblancfe to A. fasciculata^ Miers, which 
however differs in being non-scandent and in having tomentose drupes. 
Kurz’s species A, calocarpa has 8 stamens (although he describes it as 
having only 4), and is also a climber with glabrous drupes. I have 
modified Miers* doscriptiou of the genus as to the number of stamens 
and other particulars. 

Order VI, NTMPH.^ACEj®. 

Aquatic perennial herbs. Leaves usually floating, often peltate, 
margins involute in vernation. Scapes l-flowered, naked. Floral-whorls 
all free, hypogynous or adnate to a fleshy disk that surrounds or envelops 
the carpels. Sepals 3 to PeiaZs*3to5,or many. Stamens many. Ga/r^ 
pels 3 or more in one whorl, free or connate, or irregularly sunk in pits 
of the disk; stigmas as many as carpels, peltate or decnrrent; ovules few, 
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or many and scattered over the walls of the cells, anatropons or orthotro- 
pons. Fruit formed of the connate carpels, or of separate ai>d indehiscent 
carpels, or of tha enlarged turbinate flat-topped disk with the nut-like 
carpels sunk in its orowui. Seeds naked or arilled; albumen floury or 0; 
embryo enclosed in the enlarged amniotio sac.—Distrib. Temperate 
and tropical; genera 8, species 30-40. 

Suborder I. Nymphcem. Sepals 4-6, Petals and stamens inde¬ 
finite* Carpels confluent with one another or with the disk into one 
ovary. Ovules snany. Seeds albuminous. 

Sepals, petals and stamens ^-superior, inserted on the 
disk which is confluent with the carpels ... 1. Nymphcea^ 

Sepals inferior; petals superior; carpels sunk in the 

torus ... ... ... ... 2. Barclaya, 

Suborder II. Nelumhiece, Sepals 4-5. Petals and stamens inde¬ 
finite. Carpels irregularly scattered, sunk in pits of the turbinate disk. 
OvuZds 1-2. jSsedsezalbuminous... .«* ...3. Nelumbium* 

1. IfYMPHiEA, L. 

Large herbs; rootstock creeping. Flowers expanded, large, floating 
on long radical scapes. Sepals 4, adnato to the base of tbe disk. Petals 
in many series, inner successively transformed into stamens, all adnate to 
the disk. Filaments petaloid; anthers small, linear, introrse. Ovaries 
many, 1-seriate, sunk in the fleshy disk and forming with it a many- 
celled syncarp crowned by connate,' radiating, stigmas: ovules many, 
anatropous. Fruit a spongy berry ripening under water. Seeds small, 
buried in pulp.—Distrib. Species 20, most temperate and tropical 
regions. 

1, N. STBLLATA, Willd. Leaves elliptic, deeply cordate, entire or 
with obtuse shallow sinuate teeth, often blotched with purple below, 6 to 8 
in. long. Flowej's 1*5 to 9 in. in diam., blue (white, or pink in varieties), 
petals 10 to 30, linear-lanceolate. Stamens 10 to 50, anthers with apical 
appendages. Stigmatic rays 10 to 25. Fruit 1*5 to 2 in. in diam. Seeds 
sub-atriate. Hook. fil. FI. B. lud. i. 114: Hook fil. & Th. FI. Ind. i. 243 ; 
Wight lo. W : Miq. FI. Ind. Bat. i. Pt. ii 90. 

Common throughout the warmer parts of the Indo-Malayan region. 
Distrib. Australia. 

Var. 1. VBRSICOLOB, Hf. & Th. Z. c. Flower and leaves inter¬ 
mediate between this and the next; the former white, rose or blue. N, 
eerriooZor, Boxb. Hort Beng. 41; FI. Ind. ii. 577; Bot. Mag. t. 1189; 
Wall. Cat. 7267, N, pundata^ Edgew, in Trans. Linn. Soc. xx. 29. N, 
FdgeiiOorthii and N. Hookeriana, Lehm. der Gatt. N^ymph, 7 and 21. 

Var* 2. FABVirLOUA. Hf. & Th. Z. o. Leaves and fiorpers much 
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smaller than in the laat» the latter nsnally blue and •ometimea neb more 
than 1 to 2 in. in diam. N, stellata^ Willd. W. & A. Prod. i. 17. 

t 

2. BaeolATA, Wallioh. 

Aquatic herbs with short villous root-stocks and floating leaves. 
Peduncles elongate, sometimes extra-axillary. Flowers pink or olaret- 
coloured. S^als 5, inserted at the base of the ovary. Petals numerous, 
3-seriate, united below into a tube which is confluent with the carpels. 
Stamens in many series inserted within the corolla tube, filaments slender, 
short, refloxed; the anthers pendulous, the outer imperfect. Ovaries 
about 6 to 8, confluent, the apex conical; styles tri-angular, connivent 
into a 10-rayed cone, stigmatiferous within: ovules numerous, ortho- ^ 
tropous, parietal. Berry globose, pnlpy, crowned with the corolla-#it1be 
and annular torus. Seeds elliptic, albumen floury, embryo small. 

1. B. KOTTiiEYi, Hook. fii. in Trans. Linn. Soc. xxiii. 157, t. 21.^ 
Leaves rotund, the apex sometimes bluntly apiculate, the base deeply 
cordate, glabrous on the upper surface, otherwise tomentose as are the 
peduncles; length 3 in., breadth 3’5 in., petiole 3 to 7 in Sepals tomenr 
tose externally with long glabrous sub-apical tails. Petals linear, pink 
or red. Seeds echinate. 

In ponds at low elevations in the Forest. Malacca, Griffith; Maingay, • 
Perak, Scortechini, Wray, King’s collector. Distrib. Borneo, Motley, 
Lobb. 

* 

Var. Kunstlebi," King. Leases ovate-rotund, cordate, the under 
surfaces and petioles pubescent or glabrous, as are the peduncles : petals 
claret-coloured j seeds rugose, occasionally echinate. 

In similar situations with the last. Perak; King’s collector, Scor- 
teohini, Wray. The leaves of this are thinner in texture than those of 
the typical form. 

2. B, LONOIFOLTA, Wall, in Trans. Linn. Soc. xv. 442, t. 18. Leaves 
oblong, obtuse, the base cordate, glabrous or glabrescent, length d to 8 
in., breadth 1 to 1*5 in., petiole 4 to 8 in. Sepals glabrous or glabrescent 
with short apical tails. Petals oblong, reddish within, green externally. 
Seeds echinate. Hook. fil. PI. B. Ind. i. 1J5; Hook. Ic. PI. t. 809, 810; 
Griff. Notul. 218, t.'67; H. f. & T. FI. Ind. 246. 

Andamans. Distrib. Burmah, 

8 . Nelumbiuh, Juss. 

An erect large water herb with milky juice; rootstock stout, creep¬ 
ing. Leaves raised high above “the water, peltate. Flowers rose-red ‘ 
white or yellow. Sepals 4-5, inserted on the top of the scape, caducous*^' 
Petals and^stamens many, byi^ogynouB, many-seriate, caducous. ''Anthers 
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top of an oboonio fleshy toTns, attaohment lateral; style very short, e!a- 
serted, stigma ^rminaly dilated.; ovales 1^2, peaduloust OuTpeJs ovOid, 
loose in the cavities of the enlarged spohgy torus; pericarp bony^ 
smooth® Seed filling the carpel, testa spongy, albumen 0 j cotyledons 
fleshy, thiofc, enclosing the large folded plumule.-^-Distrib. Species 2, 
one Asiatic and Australian; the other W. Indian. 


1. N. spscioscu, Willd, Zieares 2 to 3 feet in diam., concave, glancous. 
Peduncles an^ petioles 3 to 6 feet long, smooth, or with small scattered 
prickles. Flowers 4 to 10 in. diam.; petals elliptic, rose, rarely white. 
Fruiting torm flat-topped 2 to 4 in. diam. Ripe carpels ovoid, about ’5 
in. long. Wight &, Am. Prodr. i. IG; Rox1t>. PI. Ind. II. 647; Wight III, 
i. t. 9; H. f & T. PL Ind. 247; Miq PL Ind. Bat. i. PL 2, p. 91. 
N. asiatioum, Rich, in Ann. Mus. xvii. 249, t. 9. NeUunho Indica^ Poir, 
Encyol, iv. 453. Nelumbo^ Smith Exot. Bot. i 59, t. 31, 32. ^ C. mysticuSf 
Salisb. Ann. Bot. ii. 75. Nymphma Nelumhoy Linn. 

" In stagnant water thorbughout the Indo-Malayan region Distrib. 
Persia, China, Japan and tropical Australia. 


Ori>br VII. OAPPARIDEiE;. 

Herbs, shrubs or trees, erect or climbing. Leaves simple or palmate- 
ly 3 to 9-foliolate ; stipules 2 or 0, sometimes spinaaoent. Inflorescence iu- 
definite; flowers solitary, racemed, corymbose or umbelled, regular or 
irregular, usually 2-sexual. Sepals 4, free or connate, valvate or imbri¬ 
cate, rarely open in bud. Fetals 4 (rarely 2 or 0), hypogynous or seated 
on the disk, imbricate or open in bud. Stamens 4 or more, hypogynous 
or perigynous, or at the base of or on a long or short gynophore. Dish 
0, or tumid, or lining the calyx-tube. Ovary sessile or stalked, 1-celIed ; 
style short or 0; stigma depressed or capitate ; ovules indefinite, on 2 to 4 
parietal placentas, amphi- or campylo-tropous. Fruit capsular or berried. 
Seeds angled or reniform, exalbuminous ; embryo incurved.—Distrib. 
denera 23, species 300, chiefly tropichl. 

1. Clkome, Linn, 

Herbs. Leaves simple or digitately 3 to O-foliolate. Flowers solitary 
or^ racemed, yellow, rose or purple, fifepa^a 4, spreading. 4^ re¬ 

gular or asoendiug. Stainens 6 to 20, sessile on the disk. Ovary sessile 
or with a short gynophore; style short or 0; ovules many, on 2 parietal, 
placentas. Capsule oblong or linear, valves 2, separating from the seed- 
bharing placentas. Seeds reniform. Distrib. Species about 80, chiefly 
.iropieaT. 

50 * 
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1 . 0. Hullkttii, King, n. sp. A muoh-brsnofaed, finb-deeambeni^ 
small sbmb ; the stem striate, pubemlons, and 'with a few short ^j^ricklea 
in distant pairs. Leaves dimorphons; those of the lower part of the 
stem petiolate, trifoliolate, the leaflets obovate; those of the upper part 
simple, sessile, ovate; all pubescent and from *5 to *75 in, long. Floweta 
solitary, axillary, about *5 in. in diam. Stamens 6 . Pedicels slender, 
much longer than the leaves. Capsules terete, striate, glabrous, about 
1'6 in, long: seeds large, murioate, 

Singapore, in dry place by road-sides. ^ 

This is allied to the Feninsular Indian species 0* a^era, Koen, and 
0. Burma7m% W. & A., but differs from both in its dimorphous leaves- 

2. 0. viscosA, Linn. An erect, glandular-pubescent, viscid herb.^ 

Leaves the lower with long petioles, the upper sometimes sub-sessile, 
3 to 5-foliolate; leaflets obovate or ovate. Flowers in terminal corymbs, 
on long pedicels. Petals yellow, refiexed, about *5 in. long. Stamens 
12 to 20 , glandular-pubescent, striate, narrowed to the apex, 

2 to 3*5 in, long. Seeds small, reuiform, transversely ludged. Hook, 
fil. FI. Br. Ind. i. 170 ; Miq. FL Ind. Bat, i. Pt. 2, 97; Bl. Bijdr. 52; 
DO. Prodr._ i. 242; Wall, Cat. 6968. Polanisia icosandra^ W, & A. 
Prodr. 22; Wight Ic. t. 2.—Rheedo Hort, Mai. ix. t. 33. 

A common weed at low oleyations in the tropics, 

2, Gynandropsis, DO. 

An annual, glandular-pubescent or glabrate herb.' Leaves 6 -folio- 
late, long-petioled. Flowers racemed. Sepals 4, spreading. Petals 4, 
spreading, long-clawed, open in bud. Stamens 6 , filaments adnate be¬ 
low to the slender gynophore, spreading above. Ovary stalked, ovules 
many. Capsule elongate, stalked: valves 2, separating from the seed¬ 
bearing placentas. Seeds renifoiun, black, scabi'ous. 

1, G, PENTAPHYLLA, DO. Pi'od. i, 238. An erect, glabrous, or 
pubescent, spreading herb. Leaves on long petioles, quinate, the leaflets 
sessile, obovate or cuneate, acute or obtuse, entire or serrulate, 1 to * 1'6 
in. long. Flowers whitish or purple, in terminal racemes, *35 to *8 in,, 
in diam., braots 3-foUolate. Capsules cylindrio, pointed, striate, nearly 
glabrous, 2 to 4 in. long. Hook. fll. FI. Br. Ind. i. 171; Miq. FI. Ind. 
Bat. i. Pt. 1, 96. W. & A. Prod. 21: G. affinis^ Bl. Bijdr. 61. Oleome 
pentaphylla, Linn. Boxb. FI. Ind. ii. 126. 

Abundant in waste ground all over the tropics. 

3. Cavparis, Linn, 

Ttues or shrubs, erect, decumbent or olimbiug, unarmed, or with 
stipular th(u:ns. Leaves rarely 0. Flowers white or ooloured, 
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ofletk nkswy. 8^U 4, free, imbrioate in 2 eeries, or 2 outer sabTalvate. 
P 0 lal 8 4f sessile, imbrioate. Stamens indefinite, inserted on the toms at 
the base of the long gynophore* Ovary stalked, 1 to 4-oell6d; stigma 
sessile; ovules many, on 2 to 6 parietal placentas. Fruit fleshy, rarely 
bursting by valves. Seeds many, imbedded in pulp, testa orustaoeoas 
or coriaoeous; cotyledons convolute.—Distrib. Species 125, natives of 
all warm climates, except N. America. 

Synopsis of Species, 

Fruit globose or sub-globose. 

Flowers solitary, axillary ... ... 1 . 0. Lamiensis. 

„ umbellate ... ... 2 . 0 . sepiaria, 

„ racemose ... ... ... 3. 0, Scortechinii, 

Flowers supra-axillary, in rows of 2 or 3. 

Leaves 3 to 4 in. long... ... 4. O, mioracantha* 

„ 5 to 7 in. long... ... 6 . Q.puhiflora, 

Fruit much elongate, cucumber-shaped. 

Fruit 4 to 7 in. lofig ... ... 6 , 0, Finlaysoniana, 

„ 3 in. long. ... ... ... 7. 0. cucurhitina* 

1. 0. Labutensis, King, n. sp. Scaudent, the young branches and 
petioles densely covered with minute, rusty, sub-deciduous, tomentura. 
Stem sub-striate; prickles in pairs, abort, hooked. Leaves glabrous, 
coriaoeous, oblong-lanceolate, obtuse or retuse, the midrib prominent, 
the 6 or 6 pairs of nerves obscure; length 1 to 1*25 in., breadth 4 in., 
petiole *2 in. Flower^pedicels solitary, glabrous, more than half as long 
as the leaves. Flowers *75 in. in diam., white to pink. Sepals fleshy, 
glabrous, the outer pair ovate; the inner rotund, concave. Petals oblong, 
glabrous. Stamens about 12. Gynophore slender, nearly 2 in. long. 
Fruit globose, with an apical beak. 

Perak, at Laroot, on trees. King’s Collector, No. 5103. 

A woody climber, 30 to 40 feet long. The petals change from 
white to pink. Ripe fruit is unknown. This must be near 0. erythro- 
dasys, Miq. 

2. 0. SEPIABIA, Linn. A scrambling shrub. Branches divaricate, 

with rather distant pairs of short recurved thorns, sub-striate, the younger 
puberulous. Leaves membranous, shortly petiolate, ovate to oblong, pubes¬ 
cent or glabrescent, nerves 4 or 5 pairs. FlowerSf *35 to *5 in. in diam., in 
terminal umbels, the pedicels slender, *5 in long; buds globose. Sepals 
oblong. Petals narrow, white. Ovary apioulate, gynophore *25 to *5 in. 
long. Frmt pisiform, black. Hook, fil. FI. Br, Ind. i. 177: Miq. FI. 
Ind. Bat. i. pt. 2,101 :.D0. Prod. i. 247 : Roxb. FI. Ind. ii. 668 ; W, & A. 
Prod. 26: Oamb. in Jacq. Yoy. Bot. t. 22: Dalz. & Gibs. Bomb. Flora, 
10! Knrz. For. FI. fiurm. i. 66 . * 
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In hot dry places at low elevations, bni not common in ihe StraiiB 
Settlements. Distrib. India, Ceylon, Philippines, Timor, Australia. 

3. G. SooRT&cHXNii, King, n. sp. Scandent; young parts, and the 
inflorescence at all stages densely and minutely ferruginous-tomentose; 
older branches with 1 or 2 strise, glabrescent; thorns stipular, in pairS^ 
much shorter than the petioles, hooked. Leaves coriaceous, broadly 
lanceolate,, acuminate, much narrowed at the base, smooth and shining 
above and the nerves obsolete; under surface ferruginous-tomentose 
when young, but becoming glabrescent, the midrib and 6 pjiirs of nerves 
bold and prominent; length 5 to 8 in,, breadth 2 to 3 in., petiole *5 in, 
Flowers 1'6 in. indiam., on short lateral, leafly, bracteate, woody racemes. 
Bracts petiolate, ovate-acuminate, *75 in, long, deciduous, 8 e;pals rotund,^ 
concave, tomontose externally. Petals pink, broadly elliptic, sub-obovate, 
blunt, notched, the base cuneate, glabrous. Stamens more than 20. 
Fruit globosoj 3'5 to 4 in. in diam.; the gynophore transversely wrinkled, 
2*5 in. long and '6 in. in diam. 

Batang Padang district in Perak. King’s Collector No. 8083. 
Scortechini, 191, ^ , 

The fruit of this has been only once collected. The species is a 
fine creeper, 15 to 20 feet long. It closely resembles C. trinervia^ Hf. & 
Th. in many respects : but the leaves are not triple but pinnate-nerved, 

4. 0, MicBACANTHA, DC. Prod. i. 247. Shrubby, not scandent, glab¬ 
rous. Branches minutely striate ; the spines in pairs, stipular, one-third 
the length of the petioles, divergent, ipolished, not hooked. Leaves thinly 
coriaceous, shining, minutely reticulate, broadly lanceolate to oval^ 
acute, mucronate; the base narrowed or rounded; midrib stout, nerves 
7 to 8 pairs; length 3 to 4 in., breadth 1*5 in,, petiole *3 in. Flowers 
on short pedicels, 2 or 3 in a line, supra-axillary, 1 to 1*5 in, in diam. 
Se^pals and petals oblong; the former puborulous, the latter white. 
Stamens 15 to 20, shorter than the gynophore. Fruit sub-globose, 
smooth. Hook, fil, FI, Br. Ind. i. 179 : Miq, FI. Ind. Bat, i. pt. 2, 99: 
Blume. Bijdr. 52. G. conspicua and 0, Finlaysoniana^ Wall. Cat. 6991 
and 6992 A (not B). 

Generally difEased at low elevations throughout the Malayan 
region. Distrib. Burmab. Sir Joseph Hooker gives the size of the ripe 
fruit (which I have not seen) as 2 to 3 in. in diam. 

5. C. PUBIPLORA, DC. Prod. i. 246; var. FeraJeensU^ Scortechini,MSS. 
A straggling shrub 15 feet long, branched from the ground. Branchlets 
compressed, striate, glabrous; thorns in pairs, minute. Leaves membra* 
nous, elliptic-oblong, shortly acuminate, the base narrowed or rounded, 
glabrons^n both surfaces, nerves (9 to 10 pairs) and reticulations rather 
prominent; length 5 to 7 in., iJreadth 2 to 2*5 in.; petiole '25 in., stout, 



1889i3 Sfi Sd!ng‘^iM 0 fiaU f&r a Flora cf the Mdbryan Pjmineula. 89$ 

ehaimeUed. Flow&rs 1 in. in diam. on long slender pedioelsi 2 or S in 
a Hne, aupra*azillary. Sepals oblong, concave, the two inner recurved, 
the two outer pubescent externally. Petals white, oblong, the two 
posterior united at the base by a gland so as to form a short spur. 
Stamens numerous. Oynophore about 1 in. long, pubescent as is the 
ovaiy. 

Perak. Scortechini. 

Collected only once, and without fruit. In Father Soorteohini*s 
field notes, he^remarks that the petals are pubescent above and round 
the margin of the gland, and have a purple blotch. 

A straggling but uon-scandent shrub, almost unarmed, the thorns 
being very small. This variety differs from the type as described by 
De Candolle, and by Decaisne from Timor (Nouv. Ann. du Museum, ii, 
436) in having the venation of its leaves more straight and erect; 
otherwise it agrees. ^ 

6 . C. PiNLATSONiANA, Wall. Hook. fil. FI. Br. Ind. 1,179. Scandent, 
glabrous; the spines stipufar, nearly straight, in pairs, very short, with 
broad bases and blackish rather blunt tips. Leases coriaceous, shortly 
petiolate, broadly lanceolate to elliptic, shortly acuminate, slightly 
narrowed to the base; the under surface pale (yellow when dry) the 
midrib and 6 pairs of nerves very bold; reticulations minute, distinct 
on the upper surface ; length 6 to 7*5 in., breadth 2'25 to 3 in., petiole 
under *6 in. Flowers (fide Hook, fil.) solitary or in pairs, supra-axillary, 
larger than in micra7itha. Sepals^ lanceolate, acute, glabrous. Pipe 
fruit solitary, on a long stout stalk of which 1'6 in. is pedicel and the 
remaining 1*5 in, carpophore, cylindrio, tapering to the apex, 4 to 7 in, 
long, and 1 to 1*5 in. in diam., yellowish-red, glabrous. Seeds ovoid, 
smooth, *4 in. long, 

Singapore, Wallich: lllu Bubong in Perak. 

Sir Joseph Hooker, who describes this species in the Flora of Brit. 
India from Wallich’a Singapore specimens (which are accompanied by 
no field notes), is in doubt whether this is erect or scandent. Kunstler*s 
field notes on the Perak specimens show it to be a creeper 20 to 30 feet 
long. It does not appear to be a common plant. 

Species of which the flowers are unknown, 

7. 0. OTTCURBiTiNA, King, n. sp. Scandent; branohlets finely 
striate, nearly glabrous; the thorns stipnlar, in pairs, hooked, very 
sharp, much shorter than the petiole. Leaves glabrous, shining, more 
or less broadly lanceolate or oblongdanceolate, shortly acuminate, the 
base narrowed or rounded; main nerves 8 or 9 pairs anastoi&osing in 
bold intromarginal arches, the secondary nerves bold as is the midrib. 
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the reticulations distinct; length 5*5 to 7*5 in.y breadth 1*76 to 2’26 iui j 
petiole under *5 in., slender. Flowers unknown. Fruit oylindno, taper* 
ing to each end, the apex shortly beaked; when ripe orange-coloured, 

3 in, long, and 1*5 in.^in diam.; gynophore nearly *75 in., pedicel l'25ii;i.| 
slender. Seeds ovoid, smooth, ‘4 in. long. 

Ulu Bubong, Perak. King’s Collector, Nos. 10027 and 10796, 

A creeper, 20 to 30 feet long; allied to 0. FinlaysonianUf Wall, by 
its curious cucumber-like fruit, but with different leaves. Flowers 
have not as yet been collected. ^ 

8 . Cappabis Kunstlebi, King, n. sp. Soandent, the branches glab- 
rosoent: thorns stipular, in pairs, hardly *1 in long. Leaves membranous, 
oblong-lanceolate or oblanceolate, acute, the base narrowed, both surface^ 
glabrous, midrib and 7 pairs of sub-horizontal curving nerves prominent 
below ; length of blade 4*5 to 6*5 in., breadth 1*6 to 2*25 in., petiole *6 in, 
Fndt axillary, solitary, globose, 1'6 to 2 in. in diam,, deep yellow; gyno-. 
phore about 2 in. long, stout; pedicel rather shorter. 

Gunong Bubu, in Perak, at an elevatioU of 800 feet. King’s Oollec* 
tor, No. 8337. 

A creeper, 40 to 60 feet long. Only fruiting specimens hare been 
collected. 

t. 

4. Rotdsia, Roxb. 

Large unarmed woody climbers, branches spotted white. Leaves 
simple. Flowers yellow^ racemedor ^anicled. Calyx 6 -partit 0 , segments 
2-seriate, tips a little imbricate. Petals 0. Stamens indefinite, inserted 
above the base of the short cyliudrio gynophore. Ovary ovoid, S-celled 
from the prolongation of the placentas ; styles 3, subulate, or single and 
undivided; stigmas small, terminal; ovules many, 2 -seriat 0 in the angles 
of the cells. Fruit fleshy, with a woody 3-valved, 1-colled, endocarp, 
1-seoded. Seed erect, cotyledons fleshy, unequal, longtitudinally folded, 
the larger embracing the smaller.—Distrib, Species 3, tropical AaiAitio. 

1. R. PABVXPLOBA, Griff. Nofcul. iv. 578; lo. PI. Asiafc. t. 607, f. 1. 
A semz-soandent shrub, 4 to 8 feet high, glabrous, except the puberulous 
inflorescence and tomentose sepals. Leaves membranous, oblanceolate 
to obovate-elliptio, or sub-rotund, with an abrupt short blunt acumen; 
both surfaces shiuing, the midrib bold; primary nerves 5 or 6 pairs, 
prominent on the under surface, as are the intermediate nerves and 
reticulations; length 3*5 to 4 in., breadth 1*5 to 2*25 in.; petiole 
'5 to 6 in., slightly thickened in the upper half. Flow&rs in long naked 
racemes arranged in a terminal leafless panicle much longer ibui the 
leaves, shortly pedicellate, *2 iu. in diam. S^ls 6, valvate, linear- 
oblong, sub-aout^ densely tomentose on both surfaces, reflexed. Stament 
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flO : filftments eqxul, sot compresBed: antliers innate. PisHt as loiig Hd 
the Siamese ; gynophore Bliorter than the glabrous, 2-oelled, oypid OTary. 
Stigmoi 8, globular} minute. Fruit unknown. Hook fil, FL Br. Ind. i. 
409 . 

Perak. King’s Collector, Ho. 1611. Diatrib. Burmah. 

2. E. SoOBTEOHiNii, King, n. sp. Scandent, glabrous except the 
minutely pubescent inflorescence and sepals. Leaves membranous, ellip- 
tio or obovate-elliptio, shortly and abruptly acuminate, narrowed to the 
base; upper surface shining; the lower pale, the midrib and 6 pairs of 
arching main nerves prominent: length of blade 5'5 to 6*5 in., breadth 
3 in.; petiole 1*25 in., thickened in the upper half and bent in the middle. 
Flowers in terminal or axillary panicles or racemes, shortly pedicellate, 
*25 in. in diam. Sepals 6, slightly imbricate in bud, united at their bases, 
linear-oblong, sub-acute, minutely tomentose on both surfaces, reflexed. 
Stamens 30; the filaments unequal, slender, compressed, united by their 
bases; anthers innate. Pistil as long as the stamens, the gynophore 
shorter than the ovary, pulberulous. Ovary glabrous. Style twice as 
long as the ovary, cylindrio; stigmas 3, sessile, ovate, small. Bipe fruit 
ovoid, smooth, yellow, 1'5 in. long and 1 in. in diam.; endocarp mem¬ 
branous. 

Perak; Scortechini, King’s Collector, Nos. 84i64 and 4225 : in open 
rocky places from 500 to 1200 feet'. 

In his field note on Ho. 8464, the collector describes this as “ a 
splendid creeper 80to 100 feet long^”; in that on Ho. 4225, he says, “a 
tree 40 to 50 feet high,” Pr. Scortechini’s specimens have no notes. 
Prom the flexuose appearance of the dried twigs, I believe this is a 
creeper, and not a tree. This and the last belong to the section of 
Boydsia characterised by having an undivided style, for wbiob SirJ, D. 
Hooker, (F. B. 1. i. 409), proposes the sectional name of Alytoatylis, bat 
with an expression of doubt as to whether it should not be separated 
off as a genus. To this group belongs also the Philippine species 
E, florihunda. Planch. An undescribed species from Burmah in the 
Calcutta Herbarium (Gallatly Ho. 499) also falls iuto^this section. 

5. CUKTSVK, Linn. 

Trees. Leaves 3-foliolate. Flowers large, yellow or purplish, poly¬ 
gamous. Sepals 4, cohering below with the convex lobed disk. Petals 
4, long-clawed, open in bud. Stamens indefinite, adnate to the base of 
the gynophore. Ovary on a slender stalk, 1-celled; stigma sessile, 
depressed; ovules many, on 2 parietal placentas. Berry fleshy. Seeds 
imbedded in pulp.—Distrib. Species about 6, tropical and cosmopolitan. 

L 0» UACaooABPA, Kura in Journ. Bot. 1874, p. 195,1.148, figs. 8 to 
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10^ A small glabrcms tree with pale smooth 24e(^Msj|SBiile> or 

nearly so, sab-coriaoeoas, Qbli<3[aely elongate ob-laticeolette, the ihiddl^ 
one narrower than the outer, rather bluntly acuminate, the base much, 
narrowed,' upper surface sbioing, lower pale dullVith the midrib and 
nerves prominent; length 4 to 5 in,, breadth 1*75 in, to 2'26. Flotoerd 
hermaphrodite, in terminal corymbose racemes, 2 to 3 in. in diam. 
I^iaU obovate, obtuse, unguioulate. Stamens 10 to 15, longer than the 
petals; anthers small, lanceolate, obtuse Ovary ovoid, glabrous, the 
gynophore as long as the hlaments ; stigma sessile, discoid^ placentas 2, 
parietal, multiovulate. Itipe fruit on a stout lenticellate carpophore 
3 inches long, ovoid, smooth, purple spotted with grey, 2*5 in or more 
long by 2 in. in diam. Seeds embedded in pulp., compressed ovoid- 
reniform, smooth on the sides, shortly taberculate along the edge, nearly 
*5 in. long by *35 in. broad. 

Malacca., Maingay (No. 125 Kew Distrib.), Scortechini No. 1771, 
King’s Collector, No. 10461. 

A species distinguished by its sessile loadets and flat ovate-roniforiu 
tubercle-edged seeds. Kurz’s flgure of the seeds is bad ; as he confes¬ 
sedly worked with imperfect material in describing this plant. I have 
seen no authentic specimens of 0. magna^ DC, or O, memhranifolia^ 
(Mic[. !P1. Ind, Bat. Suppl. 387) but, judging from the descriptions, they 
probably refer to this plant; in which case the older name {magna) 
would stand. 

2. C. HTGEOPHiLA, Kurz J. A. S. B. Part II, '1872 p. 292; 
Joum. Bot. 1874, 196 tab. 148, figs. 6, 7. A small glabrous tree, 
with pale striate lenticellate bark ; the youngest branches dark-poloured. 
Leaflets membranous, very shortly potiolulate, obliquely lanceolate, acumi¬ 
nate at both base and apex, the lower surface glaucescent; nerves about 
0 pairs, sub-horizontal; length 3 to 4 5 in , breadth 1 to 1*25 in., petiole 
•1 in. Fruit axillary, solitary or in fascicles of 2 or 3, cylindric, the 
apex with a blunt beak when ripe, brownish, spotted with grey, 4 to 5 in. 
long and 1*5 in. or more in diam.; the carpophore and pedicel each about 
2 in. long, dark-cdloured and faintly lenticellate. Seeds embedded in 
pulp., '5 in. in diam., compressed but not flat, renifoimi, shortly muricate 
over the greater part of the surface. 

Trang; King’s Collector No. 1412. Distrib. Burmah. 

Kurz founded this species on specimens from Burmah (in young 
fruit) which are now in the Calcutta Herbarium, The Malayan speci¬ 
mens (in mature fruit) agree with these. Kurz’s drawing of the seed is 
misleading. For it was made from a young seed which had neither 
acquired its full size, nor its oharacteristio tubercles. Flowers of this 
species are as yet unknown ; but the ripe fruit shows that they cannot 
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he in rao^en'ad in the other species. The seeds approach inappearenoo 
those of 0. Zop^spema, Knvz, but are more tuberoulate, 

• j 

Besides the foregoing, there are in the Calcutta Herbarinm speciuieno 
from Perak (king’s Collector 618) of a, CVa^oera with learee and 
flowers like C. Narvala, Uam. It ia, however, described as having a 
thorny stem,— *a character, so far as I am awai'o, not known in this gCnns* 
This is probably a new species, but, in the absence of fruit, I do not 
venture to describe it. The seeds appear to me to afford in this variable 
genus safer characters than any other part. ' 

Order VllL Violacejc. 

Herbs or shrubs. Leat es alternate, entire or serrulate, stipulate. 
Flowers regular or irregular, 2-bracteolate. Sepals 5, persistent, equal 
or unequal, imbricate in bud. Petals 5, hjpogynous, equal* or unequal, 
imbricate or contorted in bud. Stamem 5, filaments short, broad; 
anthers free or connate, their cells often with apical processes ; connec¬ 
tive broad, produced beyond the colls. Ovary sessile, 1-celled; stylo 
simple; stigma capitate truncate or cupular, entire or lobed; ovules 
many, on 3 parietal placentas, aiiatropous. Fruit a 3-valved capsule. 
Seeds small, albumen fleshy; embryo straight, cotyledons flat,—Distrib. 
Genera 21, species 240 ; natives of temp, and trop. regions. 

Tribe L Violem. CoroZ^a irregular, lower petal dissimilar. Stami- 
nodes 0. Capsule loculicidal. * 

Sepals produced at the base ... .,.1 Viola. 

Tribe II. Alsodeiem. Corolla regular. Stamiaodes 0. Fruit a loouli- 
cidal capsule. 

2. Alsodeia* 


1 . Viola, Linn. 

Herbs, rarely shrubby below. Flowers^ on 1-, rarely 2-flower6d 
peduncles, often dimorphic, some large petalled which ripen few seeds, 
others small petalled or apetalous and very prolific. Sepals produced at 
the base. Petals erect or spreading; lower largest, sparred or saccate 
at the base. Anthers connate, connectives of two lower often spurred 
at the base. Style clavate or truncate, tip straight or oblique ; stigma 
obtuse, lobed or cupular. Capsule 3-valved. Seeds ovoid or globose.— 
Distrib. Species about 100, all temp, regions. 

V. SBRPENs, Wall, in Roxb. FI. Ind. Ed. Wall. ii. 449 (not of Cat.), 
and DC, Prodr, i. 296; hirsute or glabrous, stolons or stems usually 
long, leafy and flowering; leaves ovate-cordate, obtuse or acute, crenate- 
serrate; stipules toothed or flmbriate, spur saccate; sepals acu^e ; capsules 
51 
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globose, few-seeded,. glabrous or pubescent. Stigma very oblique or 
quite lateral, often minute and perforated. Hook, fil. FL 6r Ind. i. 184: 
Miq. FI. Ind. Bat. i. pt. ii. 113; Boyle Ill. 74, t. 18, f. 1; W. & A. Prodr. 
32. F. WigMiana var. pubescens, Thwaites Enum. 20. F. pilosa^ 
Blume Bijd. 57 ; Miq. FI. Ind. Bat. i. pt, ii. 113. 

Perak ; on Ulu Batang Padang; L. Wray, Junior. Distrib. moun* 
tain ranges of India, and of the Malayan Islands. 

2. Alsodeia, Thouars. 

* V 

Trees or shrubs. Leaves alternate (rarely opposite), distichous ; 
secondary nerves often numerous and parallel. Stipules rigid. Flowers 
small, axillary or terminal, solitary, fascicled, cymose or racemose ,a 
regular; peduncles with many bracts. Sepals 5, subequal, rigid. Fetals 
5, subequal, sessile. Stamens 5, inserted inside or upon an annular disk ; 
with long or short often broad dorsal membranous connectival appen¬ 
dages, the cells of the anthers sometimes with apical linear processes* 
Ovary ovoid ; style straight, stigma terminal; ovules few or many. (7qp- 
sule 3-valved, few seeded. Seeds glabrous in the E. Ind. species.-^ 
Distrib. Species about 50, chiefly tropical American. 

Sect. I. Frosthesia^ Bl. (genus). Anthers with a subulate appen¬ 
dage from the apex of each cell,*and a broad (usually dorsal) appendage 
from the connective. 

1. A. Wallichiana, Hook. fil. and Th. FI. Br. Jnd. I, 187. A 
glabrous shrub, ieaycfi membranous,•oblong-lanceolate to elliptic, shortly 
acuminate, entire or slightly serrulate, the base rounded or slightly nar¬ 
rowed ; nerves 10 to 15 pairs, arching, prominent, their axils beardless; 
length of blade 9 to 32 in., breadth 2*5 to 5 in., petiole *5 to 1*5 in,; yel¬ 
lowish when dry especially on the under surface : stipules linear-lanceo¬ 
late, glabrous, *75 in. long llacemes shorter than the petioles, with 
many deciduous linear bracteoles. Flowers 4 to 8, pedicellate. Perfect 
male floxcers ; sepals acute, erect, lanceolate, equal to or longer than the 
petals. Petals oblong. Filaments short, attached to a 5-lobed fleshy 
disc. Anthers ovate with a small apical process on each lobe in frent, 
and a single largo orbicular hooded membranous appendage rising from 
the dorsum. PishVs rudimentary, or none. Perfect female flower ; skoals 
spreading, ovate-acute, shorter than the petals. Petals erect, oblong 
obtuse, their apices recurved. Filaments longer than in the perfect 
male, the anthei’S without pollen. Ovary sessile, ovoid-conic, smooth 
style cylindric. Fruit subglobular, obtusely 3-angled, granular, *35 in. 
long, dehiscing into 3 blunt valves. Seeds mottled. 

Penang ; AVallich, Perak ; King’s Collector, Soortechiuq. 

a 

The flo,wers in this species are practically unisexual and apparently 
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more -freqnetltly dioeoiotis than mono&oiouB. In flowors where perfect 
stamens oocur the ovary is either absent or rudimentary; and in plants 
with a well developed ovary the stamens, although in most cases per* 
fectly formed, contain no pollen. These sexual differences are aooom- 
panied by slight differences in the leaves, those of the male plants 
being oblong-lanceolate, narrowed to the base and serrulate, while those 
with female flowers have entire elliptic leaves with rounded or slightly 
narrowed bases. Specimens of the former, collected in Penang, were 
issued by Wallich as Ko. 4024 of his Catalogue under the name Fenta^ 
loba macrophylla; while specimens of the female were issued as Nos, 7501 
and 7513 (un-named, but with the notes by R. Brown). Those notes are 
as follows: on No. 7601, “ Urtlceae habi^u ; arhorescens; ** and, on No, 
7613, “ Indeterminata frtiHcosa, decumb.; foliis alternis uitcgernniis, 
coriaceiSf iw/punctatisy glaherrimis, pedtcncuUs axillarihus,*' 

Wallich was wrong in referring this plant to the genus Pentaloha 
of Lonreiro, for that author describes no appendages to its stamens. 
It belongs most certainly to the genus Frosthesia of Blumo (Bijd. 806.) 

2. A. Kunstlkuiana, King, n. sp. A glabrous shrub or small tree ; 
the brancblcts striate, sometimes lonticollate. Leaver subcoriaceous, 
oblong-lanceolate, acuminate or caudate-acuminat^, sometimes minutely 
and obscurely serrulate, very much narrtJwed to the base ; upper surface 
smooth and shining ; lower dull, rough from the numerous short trans¬ 
verse secondary nerves and 14 to 16 pairs of prominent ascending main 
nerves; the midrib bold and subfugose; the reticulations minute and 
distinct; length of blade 6 to 10 in., breadth 2*25 to 3 in., petiolo *25 
to *6 in. Stipules lanceolate, *25 in. long. Female flowers in axillary, 
often crowded, fascicles or very short racemes of 3 to 8, braotoolato, the 
pedicels longer than the leaf-petioles. Sepals ovate, obtuse, imbricate, 
strongly nerved, the edges ciliate, shorter than the petals. Petals erect, 
the tips not reflexed, ovate-acute, rigid. Stamens with short flat fila¬ 
ments, each inserted into the apex of a lobe of the deeply 5-lobed disc. 
Anthers (without pollen) broad, adpressed to the ovary, each with 2 linear 
anterior and one large dorsally-attached halbert-shaped membranous 
appendage, the latter conniving into a cone round the upper part of the 
ovary. Ovary sessile, ovoid-conic; the stylo exserted, cylindrio. Capsules 
ovoid, glabrous, shining, smooth, *5 in. long, dehiscing into three 
narrow compressed pointed valves; seeds one in each valve, ovoid, 
white, shining. 

Singapore; Wallich, King's Collector: Perak; Scortechini, King’s 
collector; at low elevations. This spedes is more often practically monoe¬ 
cious than A* WalUchiana, to which it is closely allied. It differs, 
however, from that species in its much more acuminato rougher leaves, 
and also in its capsules and seeds. 
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3, A. Maingati, Hook. fil. FI. Br. Ind. i. 188. A small tree, glabrous 
except the inflorescence. Leaves membranous, nearly sessile, elliptic, 
acute ^or sub-acuminate, serrulate, the base rounded; main nerves 10 to 
12 pail's, prominent below as are the transverse secondary nerves; length 
5 to 6 in , breadth 2 5 to 2 75 in., petiole *15 in.; stipules lanceolate, “25 in. 
long. JTmhels axillary, solitary, on peduncles *5 in. long, 8 to 16-flowered ; 
the bracteoles, small, ovate. Sepals imbricate, ovate-rotund, or broadly 
ovate, obtuse, villous in the middle externally. Petals longer than the 
sepals, ovate, concave, villous in the middle externally and ;v7ith a villous 
line along the midrib internally. Stamens with short, thick, densely 
tomentose filaments inserted on a thick, sub-glabrous, fleshy disc: oou- 
nective tomentose behind. Anthers elongate-ovate, with 2 o'^to^ 
setose anterior, and 1 broad sub-terminal ovate, dorsal appendages. 
Ovary sub-globular, style thick, both densely villous-tomentose. Oapsule 
ovoid, sparsely strigose, the valves acute. Seeds with a white spongy 
caruncle, 

Malacca, Griffith. 

4, A. MEMBRANCEA, King, B. sp. A tree or shrub, the young branches 
shortly pubescent or tomentose. Leaves thin when dry, obliquely 
obovate-elliptic, shorUy and rather abruptly acuminate, serrate, the 
base narrowed, rather unequal-sided, both surfaces glabrous, except 
the midrib and 6 to 8 pairs of pubescent arching nerves, the reti¬ 
culations wide; length 5 to 7 in., breadth 2*5 to 3 in.; petiole pu* 
bescont, '5 in. long; stipules subulate, pubescent, '2 in. long. Racemes 
axillary, condensed, sessile, shorter than the petioles, few-flowered. 
Sepals 5, unequal, the outer 2 rather smaller than the inner, all broadly 
ovate-ohtuse, pubescent externally. Petals 5, obovate-oblong, obtuse, 
the margins ciliolate with a few adpressed liairs on the back. Stamens 
5, glabrous, the filaments very short, rising from a fleshy 6-lobed disc. 
Anthers broadly cordate or sub-reniform, with 2 small subulate processes 
on the apices of the cells and a large dorsal, cordate-acuminate, brown, 
membranous appendage as wide as the anther. Ovary sessile, ovoid, 
villose: style cylindric, glabrous; stigma cup-shaped. Capsule ovoid, 
glabrous, the valves in dehiscence blunts seeds sub-globular with a 
beaked caruncle. 

Perak at low elevations. Kings' Collector, Scortechini. 

• A shrub or small tree. This comes near A, dasycaulUf Miq. in 
externals; but has fewer-nerved, more glabrous leaves. 

5, A. Hookrbiana, King, n. sp. A small glabrous tree, the branch- 
lets lenticellate. Leaves membranous, shining, shortly petiolate, elongate- 
oblanceolate or lanceolate, apex shortly and rather bluntly acuminate, 
entire or obspurely serrulate, gmdually narrowed below the middle to 
the base; nerves 7 to 9 pairs, arching, slightly px'ominent; length 5 
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to 8 in., breadth 1*6 to 2 in., petiole *25 in.; stipules ovate, only '1 in. 
lony. Bac&mea axillary, and on the older branches from the axils of 
fallen leaves, nunierous, rather dense when young, afterwards sparse 
and open, from *75 to 1*5 in. long, bracteoles linear, pedicels as long as 
or longer than the flowers. Sepals ovate, equal, pubescent or glabrous. 
Petals lanceolate with linear blunt apex, longer than the sepals, glabrous, 
or pubescent along the midrib externally. Seamens glabrous, thefllaments 
as long as the rather deep disc. Anthers broadly ovate, the base cordate, 
almost sub-re^iform, the cells each with an apical point and with a broad 
membranous ovate acute dorsal appendage wider than the anther. Ovary 
sessile, pubescent; the style cylindrio, glabrous; the stigma cup-shaped, 
trudeate. Oapsule ovoid, compressed, obtusely angled, glabrous, reticu¬ 
late, *5 in. long; the valves unequal, obtuse, compressed, sub-falcato: seeds 
Bub-globose, pale, minutely mottled at the apex, the base with a papillate 
pitted caruncle. • 

Perak; at low elevations, Scortechini, Wray, King^s Collector. 

A tree from 20 to 30 feet in height; readily distinguished by its 
open, comparatively long, racemes. This closely resembles Blame’s 
Prosthesia Javanica, 

6. A. Wbayi, King, n. sp. A sub-glabrous shrub, the branchlets 
with pale brown puberulous bark, rarely lenticellate. Leaves membranous, 
glabrous, shining, .shortly petiolate, oblanceolate, shortly acuminate, 
distinctly serrulate, narrowed to the base, length 3*6 to 4*6 i*arely 6 to 
7 in., breadth 1 to 2 in., petiole *1 te 2 in.; stipules linear, only *1 in. 
long. Pacemes very short, crowded, axillary or extra axillary, *25 in, 
long; bracteoles broadly ovate, pubescent. Sepals lanceolate, tomentose 
externally. Petals oblong, obtuse, thickened and tomentose along the 
midrib. Stamens from the inside of a disc which is as deep as the 
filaments are long. Anther ovate-cordate, with a dorsal, ovate-acute, 
membranous appendage as broad as itself, and a terminal apical processes 
on each cell. Ovary sessile, densely villous as is the base of the 
cylindrio style : Stigma sub-capitate. Capsule minutely fulvous-velvetty 
when young, glabrous when old, ovoid with obtuse angles, 1*26 in. 
or more long and *75 in. in diam.; the valves blunt, narrow. Seeds 
ovoid, brown, mottled, with sub-apical papillate pitted carunclo. 

Perak; at low elevations; Scoitechini, Wray, King’s Collector. 

A shrub 8 to 10 feet high. In respect of leaves very like j. 
Booieriana, but smaller. The very short racemes, more hairy flowers 
and larger velvetty capsules distinguish it, however, from that species. 

A. ciNBRBA, King, n. sp. A glabrous shrub or small tree, the 
branchlets whitish, sparsely lenticellate. Leaves membranous, elliptic-ovate 
or lanceolate, sometimes oblanceolate, acuminate, narrowed at the base. 
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serrulate, pale when dry; nerves 8 to 10 pairs, slightly prominent helow \ 

length 4 to 6 in., breadth 1*5 to 2'5 in., petiole *2 to *4 in.; stipules 

• _ 

scarious, pale, ovate-acute, striate, puberulous, *25 in. long. Racemes 
terminal, 4 to 6 in. long, bearing numerous 2 to 5 flowered cymules ^ bracts 
broadly ovate, scarious, concave, striate. Sepals ovate, oiliolate. Petals 
oblong, obtuse, the apex undulate, erose or toothed, edges ciliolate. Sta* 
mens from the edge of a deep fleshy disc; filaments very short, glabrous! 
anthers ovate, with a broadly ovate appendage from the middle of the 
hack curving over the apex, the colls divergent at the apex /ind each with 
a subulate terminal appendage. Ovary sessile, glabrous, globose: 
Style cylindric, with a few white adpressed hairs: stigma obliquely 
truncate, cup-shaped. Capsules ovoid, bluntly angled, glabrous, reti-> 
culate,'75 in. long; valves blunt: seeds globose with an ovoid beaked 
hilum, pale, smooth. 

Perak, at low elevations. King’s Collector. 

Var, Tiirsutijiora^ King, Sepals tomentose externally; filaments 
sparsely villous; disc small: the cymulos larger and the bracteoles 
longer and narrower than in tlie typical form. 

Perak; Changkat Jerin. L. Wray, junior. 

The whole plant when dried has a characterestio grey colour, and 
from this circumstance I have given its specific name. 

Sect. II. Pentaloba. Anthers with a broad, usually terminal, ap¬ 
pendage from the connective ; but none from the cells. 

8 . A. LANCEOLATA, Wall. (PenMoha) Hook. fil. PI. Br, Ind. i. 188. 
All parts, except the inflorescence quite, glabrous; bark of the young 
branches pale. Leaves shortly petiolate, elongate-lanceolate, bluntly 
acuminate, the base much narrowed; nerves 9 to 12 pairs, sub-erect; 
slightly curved, prominent especially below, secondary venation trans¬ 
verse; length 5 to 8 in., breadth 1*25 to 1*75 in., petiole '2 in. Racemes 
about *5 in. long, 4 to 6-flowered, minutely bracteolate. Flowers on short 
pubescent pedicels. Sepals ovate, obtuse, thick, pubescent, about half as 
long as the petals. Petals lanceolate, acuminate, sparsely villous towards 
the middle. Filaments as long as the anthers, slender, glabrous, rising 
from a small glabrous disc; anthers linear-lanceolate with a single 
lanceolate terminal appendage. Ovary rudimentary in many flowers, 
sub-globose and, like the cylindric style, villous. Fruit sub-globose, 
minutely pubescent, *35 in. long, valves in dehiscence beaked. Oudem. 
in Ann. Mus. Lugd. Bat. iii. 68; Vareca lanceolata^ Roxb. PL lad* 
i, 648. Pent, lanceolata^ Am. in Jard. Mag. Zoo. Bot. ii. 544, 

Penang; Wallioh, Stolickza, Curtis, King’s Collector, 

A shrub 6 to 8 feet bigli: apparently confined to Penang. This 
species is n^uch moye frequently truly hermaphrodite than some of 
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the others* The Sometrae speoies A, dasypysctif Miq. oomes rery near 
this, bat hfiA longer raoemes and more hairy fruit. 

In AUodeiu lauoeolata, Wall, there ia a transition from Pentcdoba 
to Prosthesia. Many of the speoimens of A, lanceolata have the single 
terminal lanceolate appendage from the apex of the connective: others 
(Curtis’s Penang specimen) have this appendage ovate and broader, 
while from the apex of each anther there is a rudimentary apical ap¬ 
pendage, thus approaching Prosthesia, 

9. A. S^ORTECHiNii, King, n. sp. A small glabrous tree, the branch- 
lets usually pale brown. Leaves membranous, shortly petiolate, obliquely 
elliptic-lanceolate or oblanceolate, shortly and bluntly acuminate, irregu¬ 
larly serrulate; main nerves about 12 or 13 pairs, rather bold; secondary 
nerves transverse, slightly prominent below; length 7 to 9 in., breadth 

2 to 3 in., petiole *2 in. Eacemes sessile, about *5 in. long, several toge¬ 
ther, axillary or extra-axillary, about 3 to 5-flowered, with ovate bracteo- 
les. Flowers pedicellate. Sepals puberulous, broadly ovate, much shorter 
than the petals. Petals 5, oblanceolate, with long bluntly acuminate 
exserted apices. Stamens glabrous, shorter than the petals ; the filaments 
twice as long as the anthers, slender, rising from a deep, 5-lob6d, slight¬ 
ly-notched disc; the anthers, short, ovate, with a single very small 
terminal appendage; ovary sessile, globose, glabrous, warted; style 
long, cylindric, glabrous or puberulous, Bipe capsule ovoid, pointed, 
rather more than ‘5 in. long, glabrous, lenticellate; valves compressed, 
pointed. Seeds 2 in each valve, sub-rotund, whitish, carunculate. 

Perak; King's Collector, Scortcchini, Wray; at low elevations. 

A large shrub or tree 20 to 26 feet high. Externally this much re¬ 
sembles A, Maingayij but the flowers, and especially the anthers, differ 
much. 

10. A. CONDENSA, King, n. sp. A glabrous tree; the older branch- 
lets pale, lenticellate. Leaves membranous', shortly petiolate, inequilateral, 
elliptic to elliptic-oblong, sub-acute, serrulate, gradually narrowed below 
the middle to the acute unequal base; shining above, darker and dull 
beneath ; midrib and 13 to 15 pairs of prominent main nerves pale and 
sub-erect beneath, secondary nerves transverse; length 8 to 14 in.^ 
breadth 3 to 4*5 in., petiole '26 to *35 in.; stipules subulate, *36 to *5 in. 
Panicles axillary, crowded, much branched, spreading, 1 to 2*5 in, long, 
(longer in fruit) puberulous or glabrcscent; the bacteoles numerous, 
eveube, acute. Sepals unequal; the outer 2 or 3 larger, rotund; the inner 

3 or 2 ovate, pubescent on the back. Petals ovate, a little longer than 
sepahr,' rhomboid, with pale edges, viflous on the back externally and 
al^ng the midrib internally. Stam&ns glabrous, the filaments rather 
short, from a fleshy disc : anthers cordate* with a sipgle terminal white 
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oyate membranous appendage. Ovary sessiloi globose, glabrous. Style 
cylindrio; Stigma cup-shaped. Capsule ovoid, pointed, glabrous, not 
lenticellate : valves compressed, pointed ; seeds sub-globular, carononlate. 

Perak, Scortechini, King’s Collector; at low elevations. 

A tree 30 to 40 feet high, approaching A. Scortechini in externals, 
but with different flowers. 

11. A. FLOuiBUNDA, King, n. sp, A shrub or tree, the young branches 
minutely fulvous-tomentose. Leaves membranous, shortly petiolate, 
oblong-lanceolate, ovate-lanceolate, sometimes elliptic, acjute or acumi¬ 
nate, more or less obscurely serrulate ; the base rounded, rarely acute; 
upper surface glabrous except the pubescent midrib and nerves; under 
surface minutely and softly tomentose, the midrib and 14 to 16 pairs 
of rather straight nerves and the transverse secondary nerves promi- 
ment; length 4‘6 to 7 in, breadth 1’5 to 2'5 in., petiole *1 to *2 in.; 
stipules lanceolate, pubescent on the midrib, *25 in. long. Cymes axil¬ 
lary, on peduncles 1 to 1*5 in. long, much branched, dichotomous, spread¬ 
ing, many-flowered; bracteoles oblong, obtuse, pubescent. Sepals 
unequal, the outer 3 ovate-rotund, the inner 2 ovate, all obtuse and pubes¬ 
cent. Petals ovate-oblong, obtuse, longer than the sepals, the apices 
usually refloxed. Stamens from a deep, pilose, 10-lobed, disc : filaments 
expanded and pilose towards the apex, contracted and glabrous below; 
anthers elongate-ovate, with a single connectival ovate terminal ap¬ 
pendage. Ovary sessile, villous, tomentose; style cylindrio, puberulous : 
stigma truncate, cup-shaped Capsule ovoid, obtusely angled, adpressed- 
pubescent, ‘35 in. long; the valves blunt; seeds sub-globose, angled; 
caruncle long, narrow. 

Perak, at low elevations; very common, 

Distrib. Sumatra; Lampongs, Forbes, 1719; Padang, Beccari, P. 
S. 683. 

Usually a tree, and sometimes attaining the height {fide Kunstler) 
of 70 feet. But also, according to the same collecter, found as a shrub 
6 to 8 feet high. This is allied to the Burmese species A. mollis^ H. f. 
and Til., which how ever, besides having the anthers of a Prosthesia^ 
has much smaller cymes, and broader bracteoles and sepals. 

12. A. ECHiNOCABPA, Kortli. in Ned. Kruidk. Arch. II, 360. A small 
tree, the young branches fulvous or ferruginous-tomentose. Leaves 
membranous, shortly petiolate, obovate or ovate-elliptic, abruptly and 
shortly acuminate, boldly and unequally serrate, the base rounded or 
narrowed; upper surface glabrous except the pubescent midrib and 
nerves; the lower softly pubescent, the midrib, 11 to 15 pairs oi nerves 
and transverse secondary nerves pale and prominent: length 6*5 to 9 in., 
breadth 2‘25 to 3*26^ in., petiole '1 to *2 in.; stipules ’26 in. long ovate, 
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aoatd, pubefloent matins t&e soarioua. Cymes axillary and extrawaxil¬ 
lary, aeaaile, oondenaad, 3 to 6-flowered; braoteoles lanceolate, keeled, 
pubescent. Sepah slightly unequal, ovate, obtuse, ribbed, tomentose 
externally, nearly as long as the petals. Petals oblong, obtuse, pubescent 
externally, glabrous internally. Stamens from a short glabrous diso; 
filaments longer than the anther, glabrous. Anthers narrowly ovate, 
the base cordate, with a single small terminal white appendage. Ovary 
sessile, densely villous, style sparsely villous: stigma truncate, cup¬ 
shaped. Capsule when ripe from 1 to 2 in. across, densely covered with 
brownish^ tomentose, branched, felted fibres ; valves compressed, blunt 
*75 in. long ; seeds sub-globose, compressed, smooth, the caruncle ovate. 
Hook. fil. FL Br. Ind. i. 188; Miq. FI. Ind. Bat. i. pt. 2, llfi; Oudem. 
Ann. Mus. Lugd. Bat. iii. 79 ; Miq. 1. c. iv. 216; PL Jungh. i. 122. 

Singapore, Malacca, Perak, Penang, at low elevations. Distrib. 
Sumatra, Bangka. • 

Usually a small tree 20 to 30 feot high, Sometiinos shrubby. 

13. A. CAPILLATA, King, u. sp. A small shrub, the young branches 
rnfous-tomentose. Leaves membranous, shortly petiolate, lanceolate, 
acuminate both at apex, and base, serrulate; upper surfaco glabrous 
except the pubescent nerves ancl midrib; lower rufous-pubescent; the 
nerves about 11 pairs, bold,as ai^e the transverse veins; length 6 to 7 in., 
breadth 1*6 to 1‘75 in., petiole *25 in.; stipules lanceolate, pubescent ex¬ 
ternally. Flowers* in small, sub-sessile, 3 to 6-flowered, axillary cymes. 
Sepals narrowly oblong, obtuse, tomentose externally. Petals linear- 
oblong, the apex sub-acute and reflexed, hairy along the midrib externally. 
Stamens alternating with the lobes of a deep, 5-lobed, glabrous disc ; fila¬ 
ments slender, glabrous, longer than the anthers. Anthers small, ovate, 
each with an ovate acute small terminal appendage. Ovary sessile, 
globular, villous : style long, cylindrio, sub-villous ; stigma truncate, cup¬ 
shaped, Capsule '5 in. long, rusty—pubescent oxtomally and densely 
covered with unbranched, often hooked, soft, pubescent spines about 
6 in. long and not felted. Seeds ovoid, smooth, palo, with dark semi- 
circumferential band, and an oblong carnnculus. 

Laroot in Perak, King’s Collector No. 2462. A small bush 4 to 
8 feet high. This comes near A. echinoeorpa and comosa, but diffei s 
notably in its flowers and seeds. 

Section HI. Anther cells each with a terminal subulate appendage ; 
no appendage from the connecftive.^ 

14. A. C 0 M 08 A, King, n. sp. Abhrub or small tree, the young 
branohes densely ferruginous-tomentose. Leaves membranous, sub-sessile, 
oblong-oblanoeolate, caudate-acuminate, serrulate, the^base rounded; upper 

52 
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surface glabrous; the lower pubescent, especially on the prominent midrib 
and 11 to 14 pairs of lateral nerves ; length 5'5 to 7*5 in», breadth 1*5 to 
2*5 in., petiole 2 in.; stipules subulate, *3 in. long. Flowers jin dense 
axillary braoteolate glomeruli. Sepals ovate, obtuse, tomentose. Petals ' 
lanceolate, acuminate, pubescent externally, and (like the sepals) with 
an apical tuft of haii's, glabrous internally. Stamens from a short 
minutely toothed glabrous disc, the filaments shorter than the authers : 
anthers narrowly ovate, each cell with a terminal apical seta, but with¬ 
out any appendage from the connective. Ovary elongate, sparsely 
villous; stylo pubescent; stigma truncate, cup-shaped, Oapsule *6 in. 
long, fiocculent-tomentoso, densely covered with unbranched, subulate, 
soft, pubescent spines about *5 in. long, not felted. Seeds pale, ovoid^ 
smooth, with sub-teniiinal papillate caruncle. 

Perak, Wray No. 3299 and 1254; King’s collector Nos. 406 and 

564. 


S}')ecies imperfectly hnown, 

15. A. PACHYCARPA, King, n, sp. A small tree ; the young branches 
pale, glabrous, sparsely lenticellate. Leaves membranous, oblong-lanceo¬ 
late to elliptic-lanceolate, sub-acuminate, minutely and rather irregular¬ 
ly serrulate, the base slightly "narrowed: both sm'faces glabrous, the 
lower darker in colour; nerves 11 to 14 pairs, thin, but prominent be¬ 
low; length 6 to 7 in., breadth 2 to 3 in., petiole *4 in,- Sepals rotund, 
pubescent, with thin glabrous edges." Gapsales on short axillary branch¬ 
es, usually solitary, about 1’25 in. long; the valves boat-shaped, com¬ 
pressed, separating when ripe into two layers, the outer dark-coloured 
and pubescent, the inner pale, smooth, cartilaginous, and bearing the 
angular smooth caruuoulate seeds. 

Perak, King’s Collector No. 10235 : Scorteohini (without number), 
A tree 20 to 25 feet high. Fresh flowers being unknown, the sec¬ 
tion of the genus to which this belongs cannot be determined. The 
capsules, however, show that it is a distinct species. 

In addition to the foregoing, there are in the Calcutta Herbarium 
specimens of what appear to be five distinct species of this genus. The 
materials are, however, insufficient for accurate determination. 



1889 J W. Doherty*—Oerfeitn Lyccemdce/rom L<m&r reM/wwrtw. 409 


XXIII.—0« certain LycoBnidee/rowi Ijower Tenasserim, 

By William Doherty, Oincinnati, JJ* S. A* 

.[Eeoeived April Sth Eead 3rd July, 1889.] 

(With Plate XXIII.) 

The following list includes most of the Lyccenidce taken by me in 
Tenasserim from January io March, 1889, inclusive. I have been unable 
to identify fofu* or five Arhopalas near A> vihara and metamuta. And I 
can only mention the few species of Lampides and Nacaduba which I 
happened to pin. Consisting wholly of low-country species (with but 
one exception), taken in the driest part of the dry season, the list repre¬ 
sents only a part of the Tenasserim Lyecemdoi, Whou all the species 
are known, those of the mountains and those of the valleys, those of 
the wet season and those of the dry, it seems to me quite *possible that 
the number may be doubled. 

The Mergui species were taken at the Taw-jaung monastery a few 
miles from the town, in low-country forest near the coast. The species 
marked Myitta were taken at ray various camps in the Tenasserim 
valley, near the Siamesd border, east of Tavoy. Except one species — 
Surmdra Jlorimel —they were all taken below one thousand feet altitude. 

After devoting hauch time to the study of tho structure of butterflies, 
and filling several note-books with descriptions of tho young larvce, tarsi, 
scent-organs, prehensors, scales, elc, I had in 1887 the great mis¬ 
fortune to lose most of them in the Malay Ai’chipelago, together with a 
great collection of insects. The chief survivors wore my notes on tho 
egg, a part of my drawings of prehensors, and tho descriptions of a few 
genera and species partly of this family which had been prepared for 
publication in 1886, some of which will appear in Mr. de Nic^ville’a 
“ Butterflies of India,’* I have therefore been obliged to commence 
• afresh, and as yet my material is too small to achieve one of my prin¬ 
cipal objects, a proper classification of the Lycatnidm. So the following 
attempted generalizations must be hold as provisional only. 

In 1886, I divided the family into six subfamilies, based chiefly on 
the form of the egg To these another must be added, the Liphyrinae^ 
which besides our single Indian species, includes, perhaps, a few African 
forms. In four of the sir other subfamilies, the egg seems to afiord 
good characters for defining them, though a few small genera, which I 
have as yet studied but imperfectly, seem difficult to place. The two 
other groups, which I 'called the Theclinm and Amhlypodinoe had better 
be united, forming a large mass of genera and species very difficult to 
arrange. In the Amhlypodias especially, the egg sqems to Ipse much of 
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its systematic value, and varies to a remarkable extent in forms mncb 
alike in general structure and appearance. So it is with great hesitation 
that I propose four sections based partly on it. Typically they are all 
four distinct enough, but seem to be connected by certain low forms of 
Arhopala, underlying them as it were, as if indicating the original an¬ 
cestors from which they all sprang. 

Egg lai’ge, tubercular, indentations 

obscurely hexagonal,... AjpJinceus group. 

Egg similar, not tubercular, Loxura group. 

Egg small, tubercular, indentations 

sharply cut, usually trigonal, ... Tkecla group. 

Egg small, spiny, indentations sharply ^ 

cut, tetragonal, ... ,,, Arhopala group. 

The Aphnceus group has tlio egg convex above (as in all the sub¬ 
family), yellowish, largo and coarse, overlaid with a thick, rough, 

vesicular, white or yellowish crust, covered with large blunt whelks or 
knobs (often but little elevated) and indented with obscure hexagonal 
spaces. This type of egg reaches its extreme form in Neocheritra, ia 

which the indentations are fewest and coarsest, while in Ohryswphanua 

they are numerous, and in Guretis numerous and cut into hexagons with 
some distinctness. In Amhlypodia, as now limited, the egg is much the 
same as in Neocheritray and the genus had better be put here. It re¬ 
sembles the Arliopalaa in some things, but its venation ,shows it to be 
a very isolated form. The male hfts a fifth subcostal branch wanting 
in the female, and the middle discocellnlar, like the upper, is oblique, 
and greatly thickened, seeming to bo the basal part of the lower radial 
vein. In Iraota, another genus hard to place, there is no middle dis- 
cocellular, the radials having a common origin. Most genera of the 
Aphnceus group have elongate wings, with the outer margin of the fore¬ 
wing moi'e or less oblique, and the costal and subcostal veins some¬ 
what crowded together, the coll being near the costa (remote in Arho- 
pala), which ia but little rounded. The hind wing has two tails in most 
of the genera. 

The IfOiCttra group is obviously an offshoot of the Aphnceus group. 
The egg ia large and white, without tubercles. In the typical genera, 
Loxuruj Yasoda* and Eodxylidesf, it has a cornice round the flat, table- 

* TaBodaj gen, nov. Differs from Eodxylidss hi having but one tail; from Loxura 
in having only three subcostal veins (four in Loesura) in the forewing, and a largo 
black sex-mark on the hindwing of the ipale above, on the lower median vein. 

t I described this genus as Marahallia, naming it after Colonel Q. F. I*. 
Marshall, but the name turned ouj; to be pre-oconpied. As the name IndooffiideSy 
which I proposed instead of It, seems to have reached Mr. de Kio^ville too late to 
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like apex (which is less than half the diameter of the base)| the surface 
very smooth,, with numerous minute indentations, which, in occasional 
imperfectly developed specimens,* are distinctly hexagonal. The other 
three Indian genera—Drwpad^a, Biduanda and Suasa —are less peculiar, 
and Suasa is obviously related to Zeltusy Oheritra^ and other. normal 
aphneeiform genera. Their eggs lack the subapical carina. In Drupa~ 
dia and Biduanda^ they are hemispherical, with rounded indentations 
larger than in Loxura. In Suasa the indentations are large^ shallow, and 
distinctly hejiagonal, looking as if impressed with a die. These six 
genera form a series, approaching the Aphnmvs group, but have some 
features in common. They are all protected The forewing is short 
and broad, the outer margin erect, the costa strongly arched, the hind¬ 
wing elongate posteriorly. The prehonsors are elongate and of a peou« 
liar facies. 

An Arhopala, apparently inomata, Felder, and one or two obscure 
allied species undescrlbed from Malayana, have eggs somewhat as in 
Loxura, but coarser and without the cornice. This peculiarity is asso¬ 
ciated with others in the imago, on which I shall form the genus lois, the 
^position of which is uncertain. 

The Theda group • has much smaller eggs nearly always greenish, 
the lines enclosing triangular spaces, uix of them radiating from each 
tubercle, which is roughly spherical, constricted at the base. This 
sculpturing,. which is very distinctly cut, is elsewhere found only in the 
concave oggs of certain Lycmnince. -The section is a very indistinct one, 
its members tending to unite severally with the Aphneeus or ArJiopala 
groups. I have had few opportunities of studying Zephyrus, and have 
never examined the true Theda. As a group they seem to have both 
wings short and broad, the costa much rounded, tho veins slender, the 
hindwing usually with one tail. Surendra may bo distinguished from 
Zephyrus by the obsolescent discoccllular veins. So far as these are 
visible, they are. very upright, the middle one of the forewing unusually 
long, differing widely in these respects from all the succeeding genera, 

be incorporated in his key to the genera of tho LyccnnidtCf he has called it Eooxylides, 
My description of the genus as well as those of my genera Yasoda^ Mannagaf 
Araotes and Tarawa, all made in 1886, will appear in his next volume. I have record¬ 
ed Eo^xylidea tha/ria from Bassein, Burma, but it did not tai'n up in Tenasserim. 

* These carious eggs are usually rough or discoloured, and tho sculpturing 
differs more or less from that of the others I have found them in all the sections 
of the Lycesnidm. They are usually exceedingly rare, bnt are more frequent in some 
ArkopalaSy so that their eggs may fairly be called dimorphic. They are not immature, 
being quite hard, and at least occasionally produce perfect larree. I think they are 
atavisms, representing an earlier stage of devplopment, the egg perhaps of some 
remote ancestor. « • 
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especially Arhopala. It includes four species resembling each other but 
slightly. 

A number of species connect these genera with the ArJiopalas, The 
egg varies greatly in these. Panchala (ganesa)^ Acesina and Plos (genus 
novum) are distinguished by the long costal vein of the foreviring, and 
the structure of the third and fourth subcostal veins, which, after their 
separation, are short, very unequal, and very close to the costa. In 
Panchala and Acesina, the costa of the hindwing is slightly tilted up at 
the apex, there is no lobe (a tail in Acesina only), and the un^rside is dull- 
coloured. In Flos the costa of the hindwing is regularly rounded, there 
is a conspicuous lobe and a tail, and the underside is richly marked. 
The type is apidanus, and the genus is widely distributed, occurring 
from the Himalayas to the Austro-Malayan islands. Parasana has the 
subcostal veins as in Panchala and Flos, but a very short costal vein in the 
forewing, the cell of which is more remote from the costa. It has no lobe 
or tail, and seems a tolerably distinct genus. Some species of Flos have 
an egg with triangular spaces. The typical species have, however, a 
small green egg with rough vesicular raised lines enclosing hexagons, 
and very small irregular knobs at their intersection. The egg of Mota 
massyla is somewhat similar, but there are no tubercles, and the reticu¬ 
lation is more delicate. The wings are not unlike those of Zephyrus 
in structure with an additional tail; the colouring is somewhat as in Flos, 

Ill the Arhopala group the egg is a remarkable one. It is also 
rather small, delicate, usually green with raised white lines enclosing 
quadrangles (as in the Deudoidginoi), and bearing acute spines at their 
intersoctioii. This typo of egg occurs in all the large swift-flying Arho- 
palas, and in many of tho smaller and obscurer kinds. They all have 
the costal vein of the forewing shorter than in Flos and its allies, and 
tho subcostal branches normal. They agi'ee with those genera, and 
differ from the other ThecUnce in the position of the cell, which is remote 
from the costa, and in the length, and slightly oblique direction of 
the upper discocollular vein. A number of the obscurer species have 
eggs with tubercles and triangles as in the Thecla group, but I do 
not know any structural points by which they can be separated from 
the rest. 

Tho Arhopalas are extremely uniform in structure, as' in aspect, 
and on account of their great numbers are difficult to arrange. In them 
it would be advisable to admit geuerio distinctions wherever it is pos¬ 
sible to make them. 

The Thecla and Arhopala groups agree in many particulars, one of 
the most striking resemblances being that of the jprehensors, which in 
all the genera known to me are short and thick, the branches of the 
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nnoi stout, the olasps broad and truncate. A careful ezaittinatioh will 
probably result in the separation of the Ajohnceus and Loxura groups 
from these under the name Aphnmince, 

The small subfamily of Deudorigtnce is characterised in the male by 
the lower organ of the prehensors, the olasps or harpagoneSi being 
aborted and fanotiouless, adhering to the intromittent organ. The ab¬ 
domen of the female is pointed, and ends in a pair of long ovipositors. 
The egg is very small, green, covered with very numerous tetragonal 
spaces, bord^ed by raised transparent lines, very delicately carved, 
with little button-like tubercles at their intersection. The hindwing 
has always a very prominent anal lobe, a single tail at the end of the 
lower median, »nd a distinct angle at the end of the middle median vein. 
Deudortx and its allies belong here, as well as Amotes* and Sithon, The 
genera Bindahara and Lehera^ which have also only one tail, can scarcely 
be included in any definition of the subfamily, nor Neomyrma^ which has 
a very Deudorix-like egg. 

The Poritinm come near the Aphnmus group of the ThecUnce, I be¬ 
lieve, the reticulations being hexagonal. On account of their relations 
with the Lemoniadm they might be placed at the head of the family. 
They can be distinguished by the joined costal and first subcostal veins 
of the fore wings, a character OQCurriiig in Sithon, in many Lycc&ninm^ 
and also, I observe, in a remarkable insect described as Hypolyccena Uhna 
and Logania andersonii, Moore, from Mergui, which may possibly connect 
Poritia with the LyccenincB, I have described tho egg of Poritia in a 
former article. The base is quadrate, twice as long as wide, there is a 
square apex, two square sloping sides, and two vertical rhomboid ones. 

The IjycmnincG are distinguished by their decidedly concave eggs, 
broadest above the middle. The reticulations are often irregular, and 
vary greatly on difEerent parts of the surface. Those on the sides con¬ 
sist of small white knobs constricted at the base, from which spring 
either four or six elevated lines, forming quadrangles or triangles. In 
Gatopcecilma the spaces are hexagonal, and in Semanga irregular. I 
include these genera here with much doubt; they are obviously transi¬ 
tional to the ThecUnce, The typical Lyccena group, containing the great 
majority of the subfamily, has hairy eyes, though the hairs are few and 
scattered in Gastalius and Zizera, The Pithecops group consists of 
naked-eyed genera, of which the eggs of Megisha and Pithecopa have 
tetragonal spaces, and Neopitliecops tiiangular. 

* AraoUSt gen. nov. nearest SithoUi but with an additional subcostal vein in tho 
forewing. The middle disoocellular is obsolescent (distinct in Thudorin and its 
allies], the first subcostal touches the costal vein (united with it in SithoUf quite 
separate in the other I)e\idorigin(B)t and there is but oue^tnil (two in Bidumda^ in 
which the type-species lapiihia was placed by Mr. Distant). 
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I plaoe here a fetr genera of dubione position Lyccenosethei with its 
spiculate egg, flattened above, shows affinities with J)eud(^ri(c, but is cor^* 
nected with the Lycoeninm by Niphanda, which (JVl teesellata) h4s concave 
eggs- The egg of Spalgieis much flattened above, and delicately reti¬ 
culated with irregular hexagons. Its position, like that of the following 
genera, can hardly be understood till the insects of tropical Africa, the 
great storehouse of low forms cf I/yccawidie, are better hnown. Next to 
Spalyie I place the singular-genus Taraha (mihi), of which the'type fe 
Miletus hamadm^ Drnce, This genus greatly 'TOhBm\Ao\NeopithecopSy 
and like it is probably protected. It may be separated from' it by the 
narrow cell nearer the costa, and by the oblique discocellulars. From 
it differs in the antennfls, which are much as in the Fiihecops 
group, slender, annulated, with a short, distinct terminal club, while 
Spalgis bos short stout antennee, gradually thickened. The prehen* 
sors of Taraha are wholly lycseniforni. The egg is remarkable, and bears 
a decided resemblance to those of the Oerydinoi, with which Mr, Drue© 
first placed it The apex is flattened, a little concave, irregularly reti¬ 
culate, with a strong crenulated carina projecting both upwards and 
outwards, around the margin. Seen from the side, it is irregularly 
quadiato, a little widest at base, the sides smooth. The genus is 
evidently related to Liphyra and" the older and more generalized forms 
of the Gerydincp included in the genera Logania and Malai^?. 

1 have made a careful description of Taraha malianetxa, a very raFe 
Malayan species somewhat resemblfng Castalins elna in colouring. I 
caught but a single pair of this species, and both I believe are now lost. 
Generally, they agreed with T, hamada in structure, but the forefoot 
of the female (as well as that of the male) was imperfect, and the joints 
of the tarsi immovable. As it is just possible that this peculiarity may 
have been due to gynandromorphism, I merely mention it, and reserve 
hamada as the typo of the genus. The egg of mahanetra I, unluckily, 
do not know. The description of this species will appear in Mr. de 
Niooville’s work. 

The Qerydinm can best be defined by the prehensors, the egg, very 
abnormal in most of the genera, approaching the lycsoniform shape in 
Logania and MaJais. The clasps {harpagones) are small and normal. 
Fortunately, they are very variable in shape, and afford good specific 
characters, which are especially valuable in the difficult genus Logania 
and in Allotinus, The unci or upper organs are developed into immense 
knife-like blades, fitting into the tufted, scabbard-like, greatly elongate 
laat joint of the abdomen. Each uncus has a branch, shaped something 
like a human femur or humerus, fitting to the middle of the under 
surface of thp utcus yith a ball-and-socket joint, and when at reist ap- 
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pressed to the edf|^ of the blade, the tip, whioh is olavate and ends in a 
short.hook not visible from the side, reaching the base of the unous. 
This construotion varies but little in all the genera and species of the 
group. A remarkable feature of the subfamily lies in the fore tarsi be¬ 
ing in both sexes similar to the middle and hind ones, just as in Fapilio 
or Hesperia. This also occurs, according to Mr. Trimen, in certain 
African genera, such as Arrugiay which from his account of them seem 
to belong to this group. The legs of Gerydus are curiously flattened in 
both sexes, tliipse of Allotinns and Paragerydus are long and slender, those 
of typical Logania have the ends of the tibi*© swollen. One or two 
species hitherto included in this last genus have the legs slightly flatten¬ 
ed and very short and stout, the tibiro being thifekest in the middle. 
These fully deserve to form a separate genus, for which I propose the 
name Malais It will include Z. marmorata and L, sriwa (probably the 
same species), and one or two rare ^nds undescribed, ranging from Pegu 
to Borneo. Since the preceding remarks were written, I have taken a 
true Logania in Upper Assam. 

The egg is usually very much flattened, but, in Logania and MalaiSy 
it is scarcely more than twice as wide as high, as in many Lyocenas, 
Except in Paragerydus and a few Allotiiiiy whioh have much flatter eggs, 
there is usually a number of strong lateral horizontal Carinas, two, 
three, four, or five according to the species, either simple or broken into 
short teeth. . These teeth are placed in vertical series, one above the 
other, giving the outer margin of the Jgg, and indeed the egg itself if it 
is much flattened, the appearance of a cogged wheel. Thus the usual 
oblique reticulations of the Lyccenidce give place on the outer border to 
vertical (the teeth) and horizontal (the carinre) lines, a remarkable 
feature. The upper surface is, however, obliquely reticulated with 
delicate raised strise. 

This vertical reticulation is more pronounced in the egg of Liphyra, 
whioh, as might be expected from the strangeness of the insect itself, 
is very unlike that of other Lyccenidce, It shows, however, an unexpected 
resemblance to that of Logania and Taraka, The egg is of great size, 
green, overlaid with white, shaped something like a section or “ drum ” 
of a Doric column, but somewhat widest at the base, the height, breadth 
at apex, and breadth at base being to each other as 9, 13, and 15|. The 
top is marked with hexagonal reticulations, the lines turbinate in the 
middle, the margin deeply channelled, and then strongly carinate, the 
Carina projecting both upwards and outwards, white, its contour even. 
The base is also obscurely carinate. The sides are crusted with white, 
and minutely indented, with about forty-five vertical ribs, slightly 
irregular and even (very rarely) anastomosing, extending dlso over the 
53 
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oivter part of the base, the inner part being green and minutely xeti* 
cuhtted with hexagons. The prehensors I do not know. The fore- 
tarsi are, I believe, the same in both sexes, as in the Gerydincc, 

Liphyra brassolis flies slowly with a distinct humming sound 
and an uncertain circling flight, hesitating a long time before alighting. 
Whether it is, as it seems, a protected species, or whether, as I believe, 
it flies chiefly at twilight aud so escapes capture, 1 do not know. No 
one would ever take it for a butterfly; few moths are more typically 
moth-like in flight. It is probably the oldest type of Lyt^f^nid existing, 
and unconnected with the rest, except through such primitive dwarf 
forms as Taraha and the smaller Gerydince, It is the only Asiatic re¬ 
presentative of the'^ubfamily Liphyrinm and its nearest allies are appa¬ 
rently African. 

A word deserves to be spoken on the subject of green butterflies, 
since it seems one little understood at home. Early in the century 
Horsfield professed to have found a green female of the Javanese 
Arhopala eumolplms, the true female of which is blue. Recently, Mr. 
Distant has described, as the female of A. fargukarii, a butterfly bright 
green over the basal half of the wings above. Now, the real female of 
fargukarii (perhaps the form described ns A. maaytvellii, Distant) is violet- 
blue and one of the most constant of butterflies. Of the green form 
mentioned, I took several specimens in the Malay Peninsula and in 
Borneo, and tliey were all males. It is a rare speeies undescribed, 
perhaps identical with the Horsfieldian form. 

Grant Allen shows that, while greenish flowers are among the oldest, 
really green flowers are the most recently developed of all and amox^ 
the most conspicuous. Very much the same thing is true of Lepi^optera* 
Pale green moths, like Actias, Qeometra^ and Pachyarches, are protected 
by their colouring, which is common to botli sexes, and are quite hidden 
when resting among the leaves. Such seems also to be the case with 
Leltora eryw^j a lyceenid which is greenish on the undersidey and may 
possibly be the case with some Gatopsilias, But bright raetallio-green 
is, I think, the latest developed colour among butterflies, and decidedly 
the most conspicuous. No one who has not seen it can imagine the 
brilliancy of Arhopala fargukarii or Orniikoptera hrookeana in the green¬ 
est jungle. The bxdghtest of the metallic-blue butterflies look dim 
beside them. It may be confidently asserted of all such butterflies that, 
unless the species is protected, only the male is green. The protected 
Ornithopteras have sometimes assumed green colours as well as golden 


' . * The underside is green or greenish in many South American Theolas, but 
Bubh oases arS very unalual in Bastern Lyccenidce, 
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add oftuatge, flfiid the female shares in this nsefnl onsametttation to some 
extent. In non-protected butterflies the green is confined to the upper- 
side, and is quite invisible except during flight. In the Lyowmda* it 
is found in many Zephyriy in some Foritias and Massayas^'^ in a few 
Arhopalas^ and in Lampides marakata^ a rare butterfly I discovered in 
the Malay Peninsula and named after its emerald tint above. Among 
all these, whenever the female is known, it is blue, oi*ange, blaok, violet, 
or any other colour but green. The conservative and, in butterflies, 
unadorned sgx, has not yet acquired the latest development in colours. 
It is also remarkable that the green colours seem to occur where the 
genus is most dominant. The Malay Peninsula and Borneo form the 
groat centre of development of the genera Arhopala and Lampides^ and it 
is there that most of the green species occur. The outlying Arhopalas^ 
those of the North-West Himalayas, and the Timorian islands, are all 
blue. In Zephyrus, the green species are found only where the genus 
is best represented and most vigorous, Zephyrus paro, a species fouud 
in the Bhutan and Assam hill-ranges, remote from the regular habitat of 
the genus, has, I discovered, the male blue and greatly resembling 
allied females from the- Western Himalayas. The green and orange 
Ornithopteras also occur only in the heart of thp Ornithoptera region. 
These remarks on green butterflies also* apply in some degree to certain 
other unusual colours of great brilliancy, such as the shining coppery 
gold of llerda hrahmaj and the fiery red of Thamala 7narciana» It ought 
to be borne in mind that such colours must nover be ascribed to a female 
without careful examination. 

Subfamily THECLIN^. 

Arhopala Group. 

1, Arhopala (Nilasera) centaurus, Hew. 

Mergui, Myitta. 

2. Arhopala anaete, Hew. 

One male, Myitta. This is the form described, from Sumatra ac¬ 
cording to Kirby, by Hewitson in his Cat. Lyc, Brit. Mus,, and is 

* Some rare species of Neocheritra arc green above in some lights, especially 
N. vnavtificif a Bornean species. The allied N. hypoleucd was also figured by Hewit¬ 
son as green, apparently by mistake. The Neocheritras are among the swiftest and 
shyest of butterflies, and the bright colours of their npperside are only seen during 
flight. 

t Maseaga, gen. nov.. nearest Deramaj/j Distant, but with only four snboostal 
veins in the forewing, instead of five. From Poritia it differs in the upper radial 
vein, which arises from the snboostal, a little heg^ond the end of the ohII ; in the cell 
of the hindwing, and in the markings of the underside, which are not* annular but 
simple and linear. Sexes very unlike. Type PortHa pediada, Ifew. 



418 W. Doherty— Certain Lyoeenidro/row Lower Tenasserim. [No. 4 

altogether different from the female (from the Malay Peninsula) 
described by him under the same name in the Diurn. Lepid. afterwards, 
the male of which has been named agnis by Felder, who recognised 
Hewitson’s error. Anarte is one of the most beautiful of Tenasserim 
butterflies. 

3. Arhopala AONis, Felder. 

One female, Mergui. 

4. Arhopala anthelus, Doub. 

Mergui, a very brilliantly coloured species. r 

5. Arhopala subpasciata, Moore. 

Myitta. The costal and apical black is somewhat wider in the 
female, which does not differ greatly from the male. ' 

6. Arhopala pastorella, n. sp, Plate XXIII, Fig. 12. 

Male above light cerulean blue, brilliantly metallic, outwardly 
slightly violeScent and less resplendent ; forewing with a slender black 
marginal and costal line, hindwing blue from the costal vein to the sub¬ 
median, a marginal black line. Below rather dark fuscous brown, the 
markings darker, bordered by slightly paler lines, only the basal spots 
annular, the other like parentheses, so ( ). Forewing with three in the 

cell, a transverse one below it, and one in the base of the lower median 
space. The transverse discal band is rather broad, the first four spots 
united and compact, the first small, close to the costa, the second broad¬ 
est, the fifth and sixth dislocated inwardly, compactly'united; a sub¬ 
marginal row of obscure dark spots bordered within and without by 
obscure paler touches- Hindwing with the basal spots of moderate size, 
annular, a transverse discal series of nine spots in a tolerably regular 
semicircle, all somewhat annular, none approaching the terminal cell- 
streak ; a submarginal row of obscure dark cordate spots bordered with 
paler, a slight metallic green streak in the lower median space, and a 
similar band from the lower median to tho submedian vein, both bor¬ 
dered writh black. The lobe is small, black: there are slight projections 
at the end of the lower median and submedian veins, but no distinct 
tails; the outer margin is regularly rounded without undulations. Expanse 
two inches, 

Myitta. In the colour of the upperside this butterfly perhaps re¬ 
sembles A. lyceenaria, Felder, a small species and tailed,^ It is very 
near agelcbstus. But that species is more violet apically, and not dis¬ 
tinctly metallic above ; below, the transverse bands are more regular; 
the costal spot of the forewing absent, and the general colour duller, 
more fuscous and less rufous. 

7. Arhopala aqelastus, Hew. 

A common species, Mergui, Myitta, where one or two similar forms 
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occur which may or may not he distinct from it Mr. de Nic4ville has 
pointed out to me that on the forewing of the male of the allied A. anti* 
muta there is a curious clouded disc, perhaps of the nature' of a sex- 
mark. This is sometimes just traceable in agelastus, . 

8. Abhopala viHARA, Feld. 

Mergui. I obtained several species of this very difficult group, 
but not having access to authenticated specimens of the allied species aroa, 
atosia, yendava^ etc., I am unable to identify them, 

9. Abhopala metamuta, Hew. 

Mergui, Myitta. 

10. Abhopala davisonii, de Nice, MS. 

Mergui, Myitta, Tavoy. This species, which is quite distinct from 
the preceding one, belongs to a most difficult group which can hardly, I 
think, be understood without a careful study of the prehensors. A. davi¬ 
sonii is one of the commonest and most ubiquitous of MAlayan insects 
and is abundant in Borneo.. 

11. Abhopala duessa, n. sp., PI. XXIII, Fig. 6. 

Male above bright cerulean blue over fully half of the forewing, the 
apex widely, the costa and outer margin moderately, and the veins 
slenderly black. Hindwing with the cell and extreme base of the lower 
median space irrorated with blue-scales. Below light brown, the costal 
and apical half of the forewing, including the upper half of the cell, and 
all the hindwing, glossed with pale violet, the markings violet brown 
with violet-whitish irides, only the basal ones annular. Forewing with 
three transverse spots in the cell, a double one in the basal part of the 
lower median space, a very broad compact dark transverse discal band 
unbroken from thjS costa to the submedian vein; the apex with u whitish 
patch. Hindwing with basal annular spots, an irregular one at the end 
of the cell, outwardly acuminate, and a very irregular transverse discal 
band of which the first and second spots are compactly united with the 
terminal cell-spot, the other five small and separate, forming an irregular 
chain ; an outer discal pale fascia forming a large violet-whitish mass 
near the apex, the disc also clouded with whitish; an obscure sub- 
marginal line of pale violet lunules, the marginal line dark. No metallic 
.subanal markings. Forewing distinctly undulated outwardly, hindwing 
^ without tails, lobes or undulations. Expanse IJ inch. 

Two males, Myitta. I know no species closely resembling this. It 
may be allied to hazalus, but has no tail or lobe. The distribution of the 
blue on the upperside is very unusual.* 

12. Abhopala perissa, n. sp., PI. XXIII, Fig. 11. 

Male, above rich uniform purple blud over full^ half the forewing 
and two-thirds of the hindwing. Forewing with the costal border and 
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lower angle xiarrowly, and the apex widely black. Hindwing with the 
costa widely and the outer margin narrowly black, the blue extending 
beyond the snbmedian vein. Below dull fascous-brown, the markings 
but slightly darker, bordered by lines a little paler, only the basal spots 
on the hindwing annular, the others with straight borders. Forewing 
with three spots in the cell and a broad uniform band, nnbroken and 
but slightly carved from the third subcostal to the lower median vein, the 
base of the lower median space and the upper and basal part of the inter- 
no-median space dark, separated distinctly from an outer pale area in that 
space; a submarginal line of obscure darker spots bordered by a slight¬ 
ly paler line. Hiadwing with the basal spots small and well separated^ 
a streak across the end of the cell extending to the submedian vein, and 
a transverse discal band dislocated outwardly below the lower subcostal 
vein, continuous in the next four spaces; submarginal markings as on 
the forewing, ‘a metallic green fascia from the lower median to the sub¬ 
median vein, and a touch of it in the lower median spot. The hindwing 
is distinctly undulate outwardly ; it has no tail and but slight traces of 
a lobe. Expanse If inch. 

Myitta. I know no species closely resembling it. It is a richly 
coloured butterfly above, but the underside is unusually dull. 

13. AbHOPALA MlBABELIiA, n. sp, 

Male above bright violet-blue, dull violet in some lights, over fully 
tive-sixtha of the forewing, the marginal black band moderate and nearly 
equal on both wings. Below light fuscous, glossed with pale violet, the 
markings large, numerous, distinct and crowded, consisting of deep 
brown spots, paler in the middle, set in distinct violet-whitish rings or 
parenthetic lines. Forewing with the three usual cell spots large, a double 
series of costal marks, the transverse band much broken, the spot in the 
lower radial space (the fourth) extruded; no distinct marks below the 
cell, two submarginal violet-whitish lines, the inner lunular, the outer 
straight, obscure. Hindwing with the basal spots annular, the basal 
costal one obsolescent; the transverse discal band with only the first pair 
of spots continuous (the second touching the terminal cell-spot which is 
large, parenthetic), the others irregular, the third dislocated outwardly, 
the fifth inwardly ; two submarginal lunular lines, the anal angle with 
three small black spots bordered with metallic green, behind which is a 
narrow irrorated whitish fascia. Female with the blue somewhat paler 
and covering only half the forewing, and the hindwing from the costal 
vein (basally) and the upper subcostal almost to the submedian; the 
dark border rather wide. Both sexes have a slender tail tipped with 
white, and a small, distinct lobe. Expanse If inch. 

A male' from M'ergui, a female from Myitta. Nearest A. alitceunf 
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Bevr. ifOm the Celebes, but seems to be darker belovr, with a broader 
black border above. Prom achehus, Hew. it also difEers in the broader 
blaok border, and the apex of the hindwing below is not lilac. The 
blue above seems also dai-ker and richer. From aida, de Nio6ville, it 
difEers in the strong violet gloss and the large and crowded annulaiionst 
occupying most of the cell of the forewing and extending thence nearly to 
the costa, on the underside ; the uppersido is very similar. The figure 
of 4. mirabella was omitted by accident. 

14, Ar^hopala belph<ebe, n. sp., Plate XXIII, Pig, 18. 

Male, above light, rather dull purple-blue over about half of the 
forewing, the dark boi'dor wide on the hindwing. Below much like 
mirahella, but the costal markings of the forewing are absent, and the 
transverse discal band is composed of spots nearly annular on the fore¬ 
wing and entirely so on the hind wing. The three upper spots on the forc¬ 
ing form a lino outwardly oblique, the next two are unified. Hindwing 
with the three basal spots small and crowded together, the others large, 
distinctly outlined with violet white, that at the end of the cell irregular,^ 
produced outwardly to a point in tlie lower median space as in A. duesaa; 
the transverse band annular, flearly regular, composed of slightly united 
pairs, the middle pair out of lino; a double line of obscure pale submar¬ 
ginal lunules on both wings. Expanse inch, 

Myitta. This species is something like the female of the preceding 
one, but the blue is paler and more lilacine. It has no tail and scarcely 
any lobe. It has also some resemblance to A, agesias from Borneo, 

16, - Arhopala albopunctata, Hew. 

Myitta. This species, like A. iheha and A. aronya from the Philip¬ 
pines and a beautiful undescribed Celebeaian species, mimics the genus 
Lampides both on the upper and underside, resembling L, elpis and its 
allies Another Arhop^ala (critala^ Folder, from the Moluccas) mimics 
the danis group of Cyaniris most faithfully. 

16, Arhopala ammon, Hew. 

Myitta. The Tenasserim form of this beautiful little species may be 
distinct from the Malayan one, but in the absence of an authentic spe¬ 
cimen of the latter I cannot at pre.sent decide. 

17. Arhopala parquharii, Distant. 

This species seems quite distinct from eumolphus, not, as Mr, Distant 
says, on account of the dislocated transverse band of the forewing, which 
often occurs in eumolphus^ but on account of the uniform dull brown 
colour of the underside, the pale rings enclosing slightly darker brown 
spots, while in eumolphus the wings are washed with bronzy grey, the 
ground colour varying in difEeront places, the spots small and distinct, 
while the anal green area is usually obsolescent. Tb6 female bf farjuharii 
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is bright blue over fully half the forewing, its edge serrate, with a wide 
brown border on both wings, darkening where it boi*der8 on and deeply 
indents the blue subapically. The species is extremely uniform every- 
where, and is abundant from Tavoy and Mergui to south-eastern 
Borneo. 

18. Abhopala hellenobe, n. sp., Plate XX III, Pig. 7. 

Nearest eumolphus. The green of the upperside is rather more 
tinged •with golden, and the dark border is somewhat naiTower on 
the forewing and much narrower on the hindwing, q^ctending less 
than a third towards the base of the lower median space. Below both 
wings are conspicuously marked with whitish, which forms a large apical 
mass on the hind wing in which the transverse markings are very dis¬ 
tinct, and across both wings in an obscure discal band. The subanal 
metallic green markings are obsolescent. The dark markings are large, 
as in farquhiHi, from which it seems quite distinct, though it may be 
the local Tenasserim form of eumolphus. Ope male, Mergui. Expanse 
, inch. 

19. Abhopala maxwellit, Distant. ( ? ). 

I am uncertain whether, ns Mr. de ^iceville suggests, the female 
taken by Mr. Biggs and figured by Mr. Distant as A. maxwelliij is really 
the female oi farqnharii, or wliother, as I thought at first, it is the female 
of a male taken by me at Myitta. This is a dark violet-blue butterfly, 
very much like agaha above, but singularly like farquharii below, distin¬ 
guished, however, by the large distinct basal spots of the hindwing, the 
large costal spot of the forowing opposite that at the end of the cell, and 
by the first four spots of tlie discal band forming a very regular quadrate 
mass Neither by the figure nor the description can I distinguish it 
from maxwellii. But Mr Distant is much more likely to have obtained 
farquharvi, which is abundant, than this species, which is rare, and Mr. 
do Niceville*8 theory is probably correct. In that case my male remains 
unidentified,* 

20. Abhopala (Satadra) agaba, Hew. 

Myitta, Tavoy. 

21. Abhopala (Satadba) aida, de Nice, MS. 

Mergui, a very common species. In typical species of Safadra, such 
as atrax and ramay the tail and lobe are well developed, but in others 
they tend to disappear, so that it would be hard to define the genus. 

22. Mahathala ameria, Hew. 

Mergpii, Myitta, common. 


** Since tl,\is was written I have learned that Mr. do Nic^ville will describe this 
species as Arhopala adorea. 




" Theddk €froU(>. 

^ A»pSA0i ATKnrsQKu, He^. 

9?he gemis mA the species were both, 1 believe, founded on a single 
speoicaen of unGertain sex and with the tails broken ofi. I took one 
male and two females near Myitta, having spatnlate tails much like 
those of Mahathala^ They differed from that genus in the less aouminate 
apex of the hindwing, in the egg (which was covered with triangles and 
tnherclea instead of quadrangles and spines, a difference apparently of 
small importance in these hntterffies), and in the more undulate margin 
of the hindwing, which gives it a most peculiar appearance. But the 
insect has, when sitting on a tree-trunk, a marvellous resemblance to a 
patch of lichen, and the irregular outline adds to this effect. Municiy 
of this sort is a sign of great flexibility of structure and such genera 
must be judged by severer canons than others; so that it is doubtful 
whether Apporasa can stand. . 

24. Darasana pebimuta, Hew. 

Mergui, Myitta. 

25. Flos apidanus, Oram. 

Mr. Distant makes no mention of the singular scarlet costal area 
at the base of both wings below in this species, though they had long 
ago been observed by Cramer and Gedart, They are occasionally 
present, though much less marked, on tho forewing of somo of the 
Himalayan species of this genus, as Mr. do Niceville has shown mo. 

One feihale, Mergui. This speoics is the type of my genus Flos, 
the life-history of which I hope to publish before long. I have taken it 
in Eastern Java, and slightly different forms occur in the Celebes and 
in the mountains of Sambawa. For a partial description of Flos, seo 
above. 

26. Flos absetjs, Moore. 

Myitta, agreeing perfectly with Sikkim specimens. 

27. Flos Arteoal, n. sp., PI. XXIII, Fig. 5. 

Male, above, base azure, darkening outwardly to violaceous blue, 
quite violet in some lights ; on the forewing the blue occupies less than 
half of the surface, the black bordei reaching the upper angle of tho 
cell, and extending unusually far up tho hind-margin. Htndmng with 
a blue area from the costal and upper subcostal veins to tho submedian, 
its outer margin irregular, tho black border wide. Below, forewing light 
brown, the costal half glossed with violet, a largo triangular violets 
whitish area (somewhat as in Fhjmniaa) on the costa near tho apex; 
three wide dark violet-brown transverse bauds, edged with paler, one 
in the cell; the second across its end, extending from tho second 
subcostal to the lower median; the third oblique, unbroken, with straight 
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sides, from the costa to the upper median, continued irregularly almost 
to the lower median; margin, except at the apex, dark, a marginal 
blackish line. Hindioing very deep chocolate brown, a paler, violet- 
glossed band, edged by a paler line, across it from the costa to the sub¬ 
median vein, crossing the cell; beyond this a dark transverse band; 
apex with a large dark area, its margin violet-whitish; disc mostly 
glossed with violet, iTs lower part irrorated with violet-whitish scales; 
a dark submarginal fascia, rather wide and conspicuous subanally; an 
obscure metallic-green and black ocellus in the lower median space, 
and one on the lobe, the green extending to the submedikn vein. The 
forewing is rounded outwardly, the hindwing slightly scalloped, with 
a distinct lobe and a very short tail at the end of the lower median vein. 
Expanse inch. In its small size and short tail it differs from t^e 
other species of the group. Two males, Mergui. 

28. SUB£ 2 fDBA QUERCUXOBUM, Mooro. 

Myitta. ’ 

29. SuRENDRA AMI SENA, Hew. {Ba^dla amisena, Dist.). 

Mergui, Myitta. The female agrees well with Hewitson’s figure, 

except that the transverse disoal line of the forewing below is more 
irregular, and like that of his figure of Surendra vivarna. The male 
differs from Distant’s figure in being more angulate, the forewing being 
acuminate and slightly falcate. The blue area above varies greatly, 
sometimes occupying less than a third of the forowing and a sixth of 
the hindwing, sometimes more than half of the foreWing and a third of 
the hindwing. In this species the male has a short tail at the end of 
the lower median vein, but scarcely more than an angle at the end of the 
middle median; the lobe is much smaller than in S. quercetorum. The 
female has two tails, both slender, the outer the shorter. 

80. SURENDRA PLORIMEL, B. Sp., PI, XXIII, FigS 17, ^ ; 4, g , 

Male, above, rich purple-blue, from the costal vein to the bind 
margin, the blue area outwardly angled at the upper median vein, and 
occupying nearly half of the forewing. On the hindwing it extends 
from just below the lower subcostal to the submedian vein, leaving the 
upper part of the cell dark; a narrow black marginal line. Below the 
ground is light fuscous brown as in amisena, but with the cell and disc 
of the forewing much darker and the basal and apical half of the hind¬ 
wing deep violet brown. Forewing with a short oblique dark streak in 
the middle of the cell, a larger one across its end, and one or two costal 
ones; a transverse discal line of joined lunules (separated in amuena) 
from the second subcostal to below the lower median, projecting out¬ 
wardly below the lower radial vein; apex widely and outer margin 
narrowly pale fuscous. Hindping with the transverse discal fascia con- 
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eisting of a htoken^ dull silvery line on a deep-brown ground, an obscure 
oate!r-di&oal transverse band, pale on the dark apical and dark on the 
pale abdominal ground; an obscure metalUo patch in the lower median 
space. 

Female, above, dull brown, a slightly paler area in the middle of the 
disc. Below the dark area of the forewing is condued to the neighbour¬ 
hood of the median spaces on the disc, that of the hindwing to a band 
across the wing from the apex to the hind margin, crossing the end of 
the cell; a distinct whitish spot basally between the costal and sub¬ 
costal veins, the inner transverse line united, crossing the dark area sub- 
apically; the outer one consisting of pale lunnles bordered, especially 
outwardly, by a dark band, in which there are two dark snbapical spots, 
the second larger. Expanse inch. This species has the hindwing 
strongly angled at the end of the middle median vein, and quite straight, 
thence to the anal angle; there is no trace of tails or lobes. The 
forewing is not falcate in either sex. The egg and vena1;ion are as in 
amisena and quercetorum^ It is a very distinct species, and the male is 
very richly coloured. 

One male and several females taken on the pass near Wagung, 
Tavoy district, at 1,500 ft, altitude. 

Loxura Cfrotlp* 

31. Loxuea ATTMNtrs, Oram. 

Mergni, *Myitta. 

32. Yaboda tbipukotaxa. Hew.’ 

Mergui. 

33. Drupadia moorei, Distant, (boisduvalii, Mooro). 

Mergui, Myitta, common. 1 cannot find any constant difference 
between Mergui and Perak specimens. The genus Drupadia differs 
from Biduanda in having the third subcostal vein uudivided (in Biduanda 
it is forked just before its termination) aud a conspicuous sex-mark on 
the hindwing above, between the bases of the costal aud subcostal veins. 
Nevertheless, the two are extremely similar in the entire structure of the 
egg, the larva, and the imago; and in any system of classification ought 
to be brought together. 

34. Biduanda thbsmia, Hew. {fahrici% Moore). 

Mergui, Myitta. 1 cannot find any constant difference between 
Mergui and Perak specimens. 

35. Biduanda urlisa, Hew. 

One male of this rare little species, Myitta. A similar kind 
occurs at high elevations in Perak, bat whether it is this species or 
£• scmva^ Hew*, 1 am unable to say. 
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86. Bidtjanda mobyiiiLet, n. sp., Plate XIII» fig. 16; 

Male, above, violet (mach richer and bluer than in B. thesmia)^ 
slightly paler in the middle of the forewing, a narrow, even black border. 
Uindwing with two subanal black spots bordered inwardly by an area 
irrorated with whitish scales ; a marginal black and white line subanally, 
tho cilia partly white, as well as most of the tails. Below, much like 
B. melisa, the markings more rufoas, less fuscous, the basal spots simple, 
not annular, the transverse discal band and the outer margin of the 
forewing rufous brown and ferruginous of various shades, the apical part 
of the outer margin of the hind wing light ferruginous, the metallio 
green area large, extending unbroken from the upper median to the 
internal veins, the submarginal line straighter, and less undulated on 
both wings. Expanse an inch and a half, the species being larger thaii 
either meUsa or scudderiL Two males, Myitta. 

I name the species after Mr. Lionel do I^Ticeville, whose great work 
on Indian butterflies, equally important for the information which it 
contains, and for the impetus which it is certainly destined to give to 
tho study of insects in the East, is now in progress. 

37. Biduanda scudderii, n. sp., PL XXIII, Fig. 14. 

Allied to thesmia and somewhat resembling tho female of that 
species. Male, above, dark fuscous, an orange area occupying about a 
sixth of tho forewing, including *the lower angle of the coll, and the disc 
from the base of the lower radial to below the lower median vein; a 
somewhat large, obscure violet-blue subapical area (not refulgent in 
any light), not reaching the costa* or the outer margin; the bind 
margin is also tinged with violet, Uindwing dull fuscous, a large dull 
violet ai*ea from the coll to the outer margin, between tbo lower sub¬ 
costal and the lower median vein, from the cell to the marginal black 
line, its inner part densely irrorated with bluish-white scales, beyond 
which lies a transverse darker discal fascia ; subanal area nearly black, 
cilia whitish subanally,* tails chiefly black except at the tip. Underside 
much as in tliesmia, expanse as in meJisa. One male, Morgui, 

I name the species after Mr. S. 11. Scudder of Cambridge, Massa^ 
cliusetts, tho first numbers of whose magnificent work on tho New Eng¬ 
land butterflies I have just had the good fortune to meet with. 

38. SuASA LisiDES, Hew, 

Myiita. 


AjplincBus Group (^Aphnoeince 
89. Ambltpodia narada, Horsf. 

The Mergui form (awdersowiv', Moore) seems identical with that 
found in the Malay Peninsula. It is of a brighter, richer blue than 
the North Indian variety. 
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40. Tiohbrba. aote» Moore. 

Mergui, Myitta. My Bingle female (Myitta) is remarkable in haTing 
the white spots on the lower part of the hindwing united into a short 
very brood bond, such as occurs in some specimens of Oheritra freia* 

41. Chebixba fbeia. Fab. 

Mergni^ Myitta, 

42. Bindahara phocides, Fab, 

One female^ Mergui. 

43. Zeltos JiTOLOS, Fab, (etolus). 

Mergni,*Myitta, 

44. SlNTHUSA AUBA, HoW, 

Myitta, DifFers from S, nasalca in the richer blue of the forowing, 
and the much broader blue area of the hindwing. 

45. Htpolto^na ertlus, Godt. 

Mergui, Myitta. , 

46. Chliabia othona, Hew. 

Myitta. 

47. Chliaria merouia, n. sp., PI. XXIII, Fig. 2. 

Male, above, dull indigo blue over half the forewing from the costal 
vein almost to the lower angle, and over the hind wing from the upper 
subcostal to the submedian vein; cilia dark, lobe with a marginal white 
line, tails edged and tipped with white. Below pearl grey, the apex of 
the forewing widely, and tho costa slenderly light fulvous brown, both 
wings with* a double reddish streak across tho end of the cell, and a 
slender, straight, brighter fulvous, transverse discal fascia, very slenderly 
bordered with blackish and whitish lines. On tho forewing this is near¬ 
ly straight, unbroken, on tho hind wing it is dislocated inwardly below 
the upper median, and again below the lower median. Forewing with 
an obscure darker submarginal line, cilia dark. Bindming mostly grey, 
the apex slightly tinged with rufous, the lower and anal part whit¬ 
ish with two submarginal binular bands, a large black spot, edged anally 
with orange but without metallic scales, between the lower medians; 
lobe black edged with white, a slender black edge-line, cilia basally 
whitish, outwardly dark. Tails much as in othona^ tho anal one longest. 

* A single male, Mergui. The species somewhat resembles Zeltua 
<Btolu8f though easily distinguished by the short tails and the absence 
of the blue reflections above. It has still more resemblance to Sintkusa 
amha. On account of the closely appressed costal and first subcostal 
veins, I place it in Ohliaria, though its long narrow wings give it quite 
a different aspect. 

48. Tajubia janqala, Horsf. 

Mergui, Myitta. 
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49. Dbika DOKiNA, Hew. 

Mergui, Myitta^ males only. 

50. Daoalaba viDUBA^ Horsf. 

Mergni. The specimens resemble those from the Malay Peninsula 
in all respects. As there seems to be some uncertainty about Hors- 
field’s type, 1 have not substituted Mr. de Nic^ville’s name ArrhenothrioB 
for Dacalana, 

51. ThamaIiA mabctaka, Hew. (miniata). 

Mergui. ^ 

52. Hobaoa ontx, Moore. 

Mergui. My specimens differ from Sikkim ones only in the ground 
colour of the underside, which is greenish yellow instead of oohreou^ 
brown. Only females taken. 

53. Aphn^us lohita, Horsf. 

Mergui, lijiyitta. 

54. CUBETIS MALAYICA, Feld. 

My specimens are very inconstant, as is* usually the case in this 
genus. 


Subfamily DBUDORIGIN^. 

« 

Genus Abaotes, nov. 

65. Araotes lapithis, Moore. 

Mergui, Myitta, scarce. 

66. Deudobix epiabbas, Moore, {epijarhas)^ 

Myitta. 

57. Bapala suffusa, Moore. 

Mergui. 

68. Bapala schistacea, Moore. 

Mergui, An abnormal female was taken with the transverse disoal 
band below wholly obsolete on both wings. 

59. Bapala sphinx, Fab. 

Two males, Myitta. The male of this species sometimes has and 
sometimes has not a large black patch of metamorphosed scales on the 
forewing above. 


Subfamily POBITIN-®. 

Genus Pobitia. 

In this genus the upper radial of the forewing originates at the 
end of the cell, so that there is a very short upper discocellular. The 
middle discocellular is upright and very slender, the lower obsolescent. 
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In the hindwing the disoocellolars are also very slender, the upper 
rather long; the second bifurcation of the median Tain isfopposite'the 
end of the cell. The apex of the forewing is rather rounded,! the upper 
part of the outer margin being strongly rounded. The markings of the 
underside are annular and exceedingly variable. The sex-mark at the 
base of the hindwing of the male is a conspicuous tuft of black hairs on 
a dark ground. The hindwing of the female is less angled outwardly 
than in Massaga, 

60. PoRITU PHRAATIdA, HoW. 

Mergui*common. My females have the oohreous areas small, even 
loss than in Mr. Distant’s figure. Mr. de Nic6ville has one from the 
Malay Peninsula in which the hindwing is more than half oohreous. 
The male is very variable, but I have no specimen so green, or with so 
large and solid a coloured area as in Mr. Distant’s figure. There is in 
all my specimens a triangular dark patch below the cell apd a macular 
blue band across the apex. 

61- PoRiTiA HEWiTSONii, Moore, var. tavotana, nov, 

Myitta, Tavoy, common. The males are remarkably variable; many 
are wholly indistinguishable from those of phraatica, I have taken 
every variation from those resembling Mr. Distant’s figure of phraaiica, 
to those with an irregular blue area bol^w the cell, wholly separate fi-ora 
a long submedian streak and a solid oblique subapioal band. The under¬ 
side varies greatly and does not differ from that of phraatica. The 
female is pale blue over fully a,third of the forewing, and has more 
resemblance to the male than to the northern female with its small blue 
area. In the Tavoy form this extends from the coll to the hind margin, 
projecting in the interno-median space within an eighth of the outer 
margin; there is a blue spot in the cell and a variable subapioal band 
sometimes obsolete. The blue area on the hindwing is variable but 
usually considerable. The ochreoiis discal spot of the forewing is oc¬ 
casionally present, though obscure. 

Genus Massaga, nov. 

I described this genus in J886, the type being M, clorinda^ which 
now turns out to bo the male of jPoritia potinaj Hewitson. Lately, being 
dubious of its generic value, I asked Mr. de Nio^ville to omit it in bis 
“ Butterflies of India,” which he accordingly did. Subsequent exami¬ 
nation and the discovery of the female have reassured me as to its dis¬ 
tinctness. 

In the forewing the upper radial originates a little beyond the cell, 
BO that there is no trace of an upper discocellular vein; the middle dis- 
oocellular is rather stout and oblique,*the lower distinct, sinuous. In 
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the hindwing, the cell is longer than in Poriitaf the upper, disoooellular 
short, very oblique, the lower long. The second forking of the median 
vein is considerably before the end of the cell. On the underside the 
ring-markings of Poritia are replaced by simple transverse lines. The 
apex of the fbrewing is more pointed, and is usually slightly falcate in 
both sexes, the upper part of the outer margin being slightly excised. 
The tuft of the male is inconspicuous iu itself, but placed on a conspi¬ 
cuous ochreous patch. The hindwing of the female is conspicuously 
angled. The sexes are exceedingly unlike. The species are all very 
rare. * • 

This genus is close to Derawios and Zarona^ which it greatly re- 
sembles, but differs in having one subcostal vein less. 

62. Massaga pediada, Hew., PI. XXIII, Fig. 16. ^ 

Male, above, velvety black; forewing with the following markings 
rich bluish-green, varying according to the light, namely, one below 
the cell, clavate, one basal below the internal vein, its terminal part 
crossing the vein, one a little beyond the cell, oblique, consisting of three 
quadrate spots, a submarginal row of six spots, the last larger, subcor- 
date. Hindwing with a longitudinal mark in the interno-median space 
from the base, united terminally with the inner of a row of three tri¬ 
angular spots crossing the disc ; throe submarginai spots in the samo 
spaces as the discal ones, the middle small, lunular, the outer two semi- 
cii'cular, enclosing hljick spots, the subanal one largest. Below dull 
rufous brown with a pale violet gloss ; fore wing with a broken macular 
line of minute whitish spots across the disc, an outer-discal line of small 
and very obscure pale lunulos, beyond which lies a pale band, the margin 
brighter rufous Hindwingf base and costa dull rufous brown, most of 
the rest irrorated with whitish scales, an obscure darker transverse 
line with two sagittate marks on the median spaces, a submarginai 
dark zigzag line bordered inwardly by a pale line, a marginal bright 
reddish line bordered inwardly by slender black and white lines which 
do not extend to the apex. 

Female, above blackish, cilia and costa paler. Below rufous brown, 
much lighter than in the male, a darker rufous streak across the eud 
of the cell of both wings, a similar slender transverse discal fascia, con¬ 
tinuous on the forewing, broken and lunular on the hindwing, a darker 
outer-discal line, obscure on the forewing, blackish subanally on the 
hindwing, placed in a paler band beyond a darker rufous one; some 
submarginai blackish scales near the anal angle of the hindwing, the 
margin of the forov^dng brighter rufous, hindwing with a brighter inifous 
marginal line bordered inwardly by ‘'slender black and white lines sub- 
anally. 
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63i HiSBiOiL POTiNA, How. (P Simishina Distant), PI, 

xxin, Pig. 3. 

Ifolo, above velvety black with the following rich blue markings 
varying according to the light, one below the cell, olavate, extending 
widely into the median spaces, one below the internal vein, with a spot 
above the end of it, a series of three spots a little beyond the end of the 
cell, the upper obscure, the lower quadrate; a submarginal series of six 
apotSf the lower one large and cordate. Hindwing with a longitudinal 
mark in the interno-median space, from the base two-thirds to the outer 
margin, two discal spots in the next two spaces, three marginal crescents 
in these three spaces, the subanal one large with a streak outside of it 
beyond the submedian vein. Below rufous brown, brighter than in 
pediada; forewing with an obscure darker rufous streak across the end 
of the cell, a darker rufous line across the disc as far as the lower 
median, bordered outwardly by a darker bluish-tinged space, an outer- 
disoal obscure lunular line, bordered inwardly by a paler bluish one and 
outwardly by a broad pale space, which is conspicuous and somewhat 
ochreous near the apex. Hind margin and interno-median space chiefly 
dull ochreous, shining; a bright reddish marginal line, cilia blackish, 
Hindwing, base and costa dark rufous-brown, the rest paler rufous, 
a brighter rufous streak closing the cell, a similar discal series of lunules 
irregularly placed, an obscure dark outer-discal lunular lino obsolete 
subapically, bordered both inwardly and outwardly by a paler bluish 
space, and then by a brighter rufous one; a bright rufous marginal 
line bordered subanally by slender black and white ones, cilia dark. 

Female, above bright orange-tawny, the apex and outer margin (not 
the costa) widely blackish, the ends of the three median and the inter¬ 
nal veins brown or even orange, the orange area almost semicircular 
outwardly; the hind margin and the basal half of the interno-median 
space arc always more or less irrorated with black scales, which also 
enter the base of the cell; a marginal rufous line, the cilia darker. 
Hindwing orange, generally strongly irrorated with black, the veins 
less so ; an obscure submarginal band of darker quadrate spots; a rufous 
marginal line, the cilia darker. Some specimens have almost the 
whole upper surface orange, except the apex and margin of the fore- 
wing. Below light rufous brown, much paler than in the male, the 
markings darker ferruginous, resembling those of the male, but more 
distinct. 

One male and five females (only one fresh), taken near Myitta, in 
the Tavoy district. The male differs from the male of pediada in 
having the markings larger, clearer, aftd not bluish-green, but blue. 
The underside is less dark and uniform. Both sexes are more falcate 
55 
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than in pe^tiadg., and of larger size. The female generally eits a leaf 
with half-open wings, and might easily be taken for a small Cirrhockroa^ 
or sometimes for a Loacura* In any ease its entire departure from the 
nsTUkl oolonra of the group indicates that it is likely to prove a mimic. 

The female is somewhat variable. I have no doubt that it wUl 
turn out oonspecific with Poritia —from the Malay Peninsula— 

which I only know from Hewitson’s figure.. 

It seems also probable that the insect named by Mr. Distant 
SimisJcma fulgene and placed by him in the Erycinida^ is identical* 
with or at least very closely allied to this species. Unfortunately, he 
gives no description of the genus, merely noting two particulars in 
which, it is true, it differs from all Eastern ErycinidWy but agrees with 
the Pcyritias and with most other genera of the Lycwnidm* The figure 
faithfully represents a rather worn and faded female of this species. 

The egg* differs from that of Poritia in having the hexagonal reti¬ 
culations very regular and delicate ; it has the same extraordinary shape. 
It differs wholly from the eggs of the Eastern Nemeohiadce, which are all 
round in horizontal section and without the slightest trace of reticula¬ 
tion. 

Subfamiiy LYC-^ENIIT^. 

Qemts of uncertain position, 

64. Oatopceciuia elegans, Urhce. 

Mergui, Myitta. 

Lyccena Qrotip, 

65. Catochrysops strabo, Fab. 

Mergui, Myitta. 

66. Catochrysops pandava, Horsf. 

Mergui* 

67. Catochrysops cneios, Fab. 

Mergui. 

68. Nacaduba ardates, Moore. 

Mergui, Myitta. 

69. Nacaduba atrata, Horsf. 

Myitta. 

70. Nacaduba pavana, Horsf. 

Myitta. Like tnacrophthalma^ but with the lines of tho underside 

slender and distinct, the basal ones absent. 

» 

« 

* Kr* Distant has since informed me that thte is not the case. 
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71. VfAttitmk nohk, Mmi. ^ 

Mergai» Myitta. 

72. Kaoacuba DA5A, de Mioo, (Pa&aZmora^ Druoe). 

Mjitte. 

73. Lampibbs jabunus, Fab. 

' Mergui, Myitta. 

74. Laupidxs subdita, Moore. 

Mergniy Myitta. 

75. liAttPiDEs BOCHU8, Oram, 

1 am not aware of any difference between Jamides and Zompidaf, 
and think it likely that the former genus will have to faJl before the 
latter, which occurs earlier in Hubner. It is to be hoped that no more 
species of this genus will be described without an examination of the 
prehensores, whiob^ are fortunately of great dirersify in the different 
kinds, as if to counterbalance their puzzling similarity in cokrars and 
markings. 

76. POLTOUMATTJS BjETiGUS, Linnesus. 

Myitta. 

77. Tarucus plinius, Fab. 

Mergui. , 

78. Evebes UMBRiEL, n. sp., PI. XXIII, Fig. 1. 

Male, above black, the cilia of the hindwing and of the lower 
angle of the forewing whitish, except at the ends of the veins. Below 
grey-white (much whiter than in in E. halo) with the following blackish 
markings, the diseal ones quadrate. Forewing with a streak across the 
end of the cell, a broad straight transverse discal band, inwardly dia-* 
located below the middle median, the lower part outwardly oblique, 
outer margin widely dark, containing an inner lunular and an outer 
slender whitish fascia Hindwing with a large subcostal, a smaller 
cellular and a minute abdominal spot all near the base, a streak across 
the end of the cell, and a broad discal transverse band broken into four 
quadrate masses of which only the upper two touch each other, the 
first covering two spaces, the second (strongly dislocated outwardly) 
three, and the third (nearer the base, oblique), two; the fourth being 
a small lunule between the submedian and the internal veins. Outer 
margin broadly dark, containing a row of whitish lunules (the subanal 
one orange) surrounding black spots of which the two snbanal ones are 
tonohed with metallic green. A whitish submarginal and a blaok 
marginal line, both very slender, thtf cilia and the tip of the tail white. 

The broad, unbroken, quadrate discal bands of the underside easily 
difitmgaish this peculiar species from *Evere8 AqZo, de NiodvUle, which 
* has rows-of round black spots instead. E» kola has somewWt theas^aet 
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of a Zizera and S. umlriel thab of a Oatochrysops. Both species xoay tam 
out to be mimics. Since the above was written 1 have taken kaia in the 
I^aga Hills from 5,000 to 10,000 feet, along with species mostly Paleearo- 
tic, while tmbriel is a purely tropical species, apparently not infrequent 
in Tenasserim. The type specimen of Jeala is in my opinion a male, 
so that these two species have wholly lost the usual blue colour of their 
allies, in this resembling Uverea nyaeiis. That species, which seems also 
• to occur near Myitta (though I did not capture any), differs slightly 
from the typical Everes in having the discocellular veins «f both wings 
meeting at a perceptible angle, but it seems scarcely worth while to 
retain the genus (Talicada) which has been founded on it. I took two 
males of umhriel in the Tenasserim Valley, and observed one or tWo 
others. 

79. Everes parrhasius, Fab, 

Mergui. 

80. Everes ptttli, Kollar. 

Mergui, Myitta, These two species are wide-ranging, I have 
taken both in the islands of Sumba and Sambawa, east of Java. 

81. Zizera ptgm^a, Snell. 

Mergui. This also occurs in Sumba and Sambawa. 

82. Zizera sangra, Moore. 

Mergui, Myitta. 

83. Castalius roxus, Godt. 

Mergui, Myitta. In this as well as in the preceding genus, the 
eyes are but slightly hairy. 

84. Castalius ethion, Doub. 

Mergui, Myitta. 

85. Castalius eosimon, Fab. 

Mergui, Myitta. 

• 86. Cyaniris transpecxa, Moore. 

Myitta, I am not sure that this species is distinct from puspa, 

87. Cyaniris PLACiDA, de Nice. 

Myitta, 

88. Cyaniris MELiBNA, n. sp., PL XXIII, Fig. 13. 

Male, above, dark dull blue, resplendent in some lights, the blue 
extending over less than half the surface of the forewing, sometimes 
extending above the upper radial vein beyond the cell, the black area 
very largo occupying the upper part of the cell, widening at the lower 
angle, and extending over more than a thii-d of the hind margin. On the 
hiudwing the blue occupies hardly more than a third of the surface, and 
does not approach either the costal or abdominal margin. There is no 
whitish patch on the upper surface. Cilia whitish. Below ^rey-wfaite • 
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with a alight silveiry lustre. Forewing with a streak across the eud of 
the cell and a curved disoal line of six dark stieaka set in paler jnngs, the 
second, third, fourth and fifth outwardly oblique, the fifth and sixth 
remCved inwardly : a submarginal row of joined ocellus-like spots, con¬ 
sisting of a dark lunule enclosing a pale, dark-pupilled spot, a marginal 
dark line. JSindwing with three distinct basal spots, a streak across the 
end of the cell, a very irregular series of discal spots, the first very 
large and black, near the costa, the second minute, near the first but more 
basal, the next four forming an oblique crescent (the fifth small, the sixth 
larger, nearer the base), the seventh large, removed outwardly, the 
eighth (between the submedian and the internal veins) smaller and 
nearer the base, The submarginal ocelli are as in the fore wing, the 
inner lunular line more serrate. Female unknown. 

This species, which is the darkest Cyaniris known, was taken in 
the Tenasserim Valley in February, but in the rains it !s perhaps con¬ 
fined to higher lands. An .apparently identical species is fonnd in the 
Malay Peninsula at a considerable height, and seems to be (7. jynteana^ 
Distant (nec de Niceville). 

The genus Cyaniris' is better represented in the tropics than is 
generally supposed. I have myself taken ten species, including liaraldus^ 
in the Malay Peninsula, eight confined to high elevations ; also, seven 
in the mountains of Eastern Java and four in the Celebes, besides C. 
du^oncheliiy Godt. ( ?=puspa^ Mopre) in Sumba and Sambawa, and 0. 
ahasa in Sambawa at 4,500 feet elevation. 

Fitheco^s Group, 

89. Nkopithecops zalmora, Butler. 

Mergui, Myitta, commoner than P, hylax^ The species occurs in 
Java and Sumba, but is rare in both. It is common from tho Chitta- 

_ p 

gong Hill Tracts to South-Eastern Borneo. 

90. PiTHECOPS HTLAX, Fab. 

Myitta, Mergui, scarce, 

91. MeOISBA MALAYA, Horsf. 

Myitta, Mergui. The species occurs unchanged in Borneo, Java, 
Sumba, and Sambawa. Hot being protected like the two preceding 
genera, it has acquired narrower and more pointed wings, and a much 
swifter flight. 


Genera of Uncertain Position. 

92. Hiphaeda oymbia, de Nice. 

One male, Myitta. 1 have taken the allied JV, teasellatc^ in Province 
•Wellesley, and the Kedah State, Malay Peninsula, where it is very 
rare. 
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9S. LroANJESTfiBe ltoanika, Feld. 

Mergoi, Myitta. 

94. LTCJiNJBSTHES B&NOALENSIS, MoOFO. 

Slergai, Myitta. 

95. Spalgis epios, West. 

Mergui, differing slightly from Indian specimens, the disoal white 
patch on the forewing below conspicuous. The genus is found every¬ 
where from the Himalayas to Amboyna (occurring in all the islands 
east of Java), and the species, if there are more than one, are very hard 
to make out. They live in the drier districts only, the larva apparently 
feeding on acacias. 

96. Taraka hamada, Drace. ^ 

Myitta. I have also taken it in Eastern Java at 4^00 feet 

elevation. 


SnbfamUy GERTDIN^. 

Qenns Malais, nov. 

Differs from Logania in the short, thick, slightly flattened legs, the 
tibiee being thickest in the middle. 

97. Malais sriwa, Distant. 

One female (Mergui) is obviously of this species. It is possibly 
distinct from L, marmoratay MoorO| but the bad staid of the types of 
that species makes its difficult to decide. I postpone a fuller descrip¬ 
tion of .the genus. 

Of this genus another species occurs at Bassein, Burma; it is one 
of the smallest and obscurest of Indian butterflies. Logania malayica 
seems rare in the Malay Peninsula (where a number of allied forms 
occur), but it is rather common in South-Eastern Borneo. The genus 
is also represented in the Celebes, Logania andersoniiy Moore, from 
Mergui, which is probably the Hypolyccena lihna -of Hewitson, is 
apparently not related to the Oerydinwy though the wretched state of 
the sole type makes it difficult to say where it does belong. The 
venation is extraordinary. There are only three subcostal branches 
(according to Mr. de Nic4Yille's phraseology two nervules besides the 
nervure), the first of which is united with the costal vein for a very 
short distance. 

98. Allotinub nivalis, Druco, (Paragerydua nivalis, Distant; 
Logania suhstrigosay Moore). * 

This species must be placed in AUotinv^y the third subcostal branch 
being emitted immed^tely befobe the end of the (^11, leaving a short 
but distinct upper discocellular vein, as required by Felder’s definition 
of the genus. 
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If ^ubdrigosa be distinct from nival%$^ my epediaw from Mergni 
and Myitta most be called by that name. Bat I believe tbivt tfie two 
are merely extreme forms of a single species, in which the sikO and 
distinctness of the markings of the underside vary greatly. A is a 
common species from Tavoy to South-Bastem Borneo, and obTtously 
mimics Neopithecops zalmora, Bailer, from whioh it is indistingoishable 
when flyii^* 

99. AttOTiKUS ALKAMAa, Distant. 

This species represents the Javanese A. subviolaomift Felder, from 
Mergni to South-Eastern Borneo* The sexes are much alike. In my 
Tenasserim females the disc of the hindwing is largely covered with 
bluish scales. 

In some specimens of Allotinus drumila the third subcostal originates 
slightly before the end of the cell, leaving the upper discocellular very 
distinct, while in others it originates after the end df the cell and 
there is no upper discocellular just as in Paragerydus taras. It is also 
remarkable for the very irregular outline of the wings. This feature 
is lacking in Allotinus niultistrigahts, in which the subcostal oiiginates 
opposite the end of the cell, the upper discocellular being therefore 
minute. 

100. Paragerydus horsfieldit, Moore, (Allotinus aphocMf Kheil). 

This is the commonest of the Qerydinm from the Chittagong Hill 

Tracts to South-Eastern Borneo, found in great numbers wberevei* 
there is deep shade. 1 am inclined to think that this species (and not 
taras with its conspicuous reddish apex and margin) is the Allotinus uni- 
color of Felder, but without examining the types of that species it is 
impossible to decide. 

The cell in this species ends halfway* between the bases of the se¬ 
cond and third subcostals, which in the male are approximate. On 
this character the genus Paragerydus Has been formed, but it is impro¬ 
bable that it can be retained distinct from Allotinus, The following 
species seems to be structurally halfway between the two. 

101. Paragerydus taras, n. sp., PI. XXIII, Fig. 10. 

Atoue, dark brown, deepest apically on the forewing, lacking both 
the elongate discal brand of the male, and the pale discal area of the 
female of P. h<yr^ldii. Below the ground is creamy whitish (dull bluish 
grey in P. horsfieldiiy the striee less numerous, especially disoally and 
basally, and less evenly distributed ; the apex of the forewing is widely 
tinged with rufous brown, the cilia* rather long and also rufous brown; 
a rufous biown margiual line; the transverse macular discal hand is 


* Im the fmile. In some males it is nearer the base of the second. 
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nearly as obvious as in P. horsjteldvi, but is composed of slender, crescent- 
shaped markings, beyond which is a submargioal lino of blackish dots, 
of which the subapical ones on the forewing, situated in the brown 
area, are touched outwardly with white. 

In the male the forewing is longer and more aonte than in P. hors- 
jieldiiy its outer margin but little curved, while in the female its upper por- 
tion is strongly convex. In the hindwing the degree of marginal undu¬ 
lation varies greatly, as is also the case with horsfieldiL The female is 
paler than the male and while flying has almost the air of a white 
butterfly. 

The prehensores obviously differ from those of horsfieldii, the tips of 
the unci {tegiimina) being rounded and but slightly oblique, while ih 
P. horsJjeJdii they are very oblique and regularly tapering As seen from 
the side, the clasps (harpagone^) end in two processes separated by a 
deep sinus, tKe upper longest, and ending in a strong hook directed 
upwards. In P, liorsfieldii the upper process* is obsolescent, represented 
only by an angle in the upper contour of the other. 

The types are from the Tenasserim Valley, oast of Tavoy, Burma. 
I have also taken it in the Chittagong Hill Tracts. An apparently 
identical form occurs in the Malay Peninsula and South-Eastern Borneo, 
but I have no specimens now available for comparison. 

The venation of this species is interesting. The origin of the third 
subcostal vein is immediately beyon^ the end of the c§ll, so that, as in 
Taragergdm liovifieldiiy there is no upper discocellular vein. In the 
male, the second and third subcostal veins are remarkably approximate 
throughout, and the bifurcation of the latter is nearer the end of the 
cell than the apex of the wing. In this it resembles AUotinus alhamah, 

102. Gertdus ancoit, n. sp , PI. XXIII, Fig. 8. 

Male, above, forowing with the apex and outer margin blacV, and 
the base (as well as the hindwing) dull fuscous leaving about two-fifths 
of its area puie white. A white band extends obliquely from the costa 
one-fourth from the base, widening to the middle median vein two- 
thirds from the base, where it touches another white area extending 
from the middle median vein tp the hind margin, of which it occupies the 
middle two-thirds, filling likewise nearly two-thirds of the interno- 
median space, and extending, except at its excised lower angle, within 
one-oighth of the outer margin, leaving the basal third of the interno¬ 
median space fuscous, and almost enclosing, with the superior band, an 
elongate black area occupying the 'basal part of the lower median space 
and united with the fuscous basal area. The upper median vein 
is swollen where it grosses the white band, from just beyond its origin 
one-fourth towards its termination. Below light rufous brown, the 
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irhite ardaff of the apper^ide reduced iu size and set in a wide blackisli 
area, a marginal dark line on the forewing, and a series of obsoure dark 
submarginal dots on both wings. Hindwing with obsoure xnottlings 
of slightly different shades of pale brown ; three of these between 
costal and suboostal veins are bordered by transverse blackish lines; 
an irregular blackish fascia extends obliquely across the disc from the 
Bubmedian space to the radial vein. 

My single female lacks of course the swelling of the upper median 
vein. The jiindwing is slightly angled in the middle. The lower white 
area of the forewing is much smaller, being narrow and oblique, occu¬ 
pying only one-third of the hind margin, bent inwardly just above the 
internal vein, its terminal quadrate portion (between the middle median 
vein and the middle of the intorno-median space) being dehiscent out¬ 
wardly along the line of the lower median vein. The underside is 
paler, less reddish and more variegated than in the male,«with the mark¬ 
ings very irregular. Expanse inches. 

Two males and a female, from the Tenasserim Valley, Tavoy district. 

103. Gbrtdus cnoTON, n. sp., PL XXIII, Fig. 9. 

MalCf ahovoy dark brown, the apical part of the forewing black, an 
obsoure fuliginous whitish baud extending obliquely from beyond the 
end of the cell to the middle median Vein two-thirds from its origin, 
two obscure whitish spots beyond and below it, one on each side of the 
lower median vein, the lower sometimes obsolete. Below very dark, 
variegated with many shades of* brown; the band is dull oohreous, 
broad and well marked, the upper of the two spots is largo and but 
slightly separated from it, the lower very small, oblique and distinct, 
therq are some costal markings, a subapical cordate spot, and three sub¬ 
marginal blackish dots. The hindwing has the basal half very dark 
with some paler brown transverse markings edged with dark, a blackish 
semicircular band with a slight bluish gloss extending across the wing 
beyond the cell, after which comes a semicircle of joined cordate 
reddish-brown maculee, beyond which the gi ouud is again dark, with 
a light brown marginal band near the apex. 

Female^ upperside. The band is more distinct and nearly white, 
extending obliquely almost to the costa find to the middle median vein 
two-thirds from its origin, the upper of the two spots separated from it 
only by the vein, the lower smaller and more isolated. Below much 
lighter and more variegated than the male, the dark submarginal dots 
forming a complete series on the forewing, the outer part of the hind- 
wing pale brown, except a large sordid area centreing round the upper 
median vein. Expanse over two inches, 

The lower angle of the forewing is in this spedies somewhat less pr o- 
daoed inferiorly than in O. ancon, the hind wing of the female somSWhat 
56 



44Q W. 'Dok^vij-^Oettmn Lyosdiiidie/rom TviiOMeHiAi {Ko. 4, 

b* 

move Angled in ttie middle, the nppet median yein of the iorewing of the 
male is not swollen. The prehensors difEer bat slightly. ^ 

Three males and a female taken in the Teoasserim Valley* Like the 
preceding Species it has a strong irregular Eight (quite different from 
the feeble uncertain motions of the Paragexydi and Loganias')^ wheeling 
many times round the same circle, or up and down a certain length of 
the path, and would be difficult to catch but for its habit of returning 
again and again to the same leaf. 

104, Gebydus boisduyalii, Moore. ^ 

One female from the Tenasserim Valley, Tavoy district. 

105. Gerydus BiGGSii, Distant. 

One female, Tenasserim Valley. These four species of Oerydia 
differ somewhat in the length of the cell which increases in the follow^ 
ing order— croton, ancon, hoisduvalii, higgsiL In the first, the end of the 
cell is immediately beyond the origin of the second subcostal, in the 
last halfway between those of the second and third, as in FarageryduB, 

Another female Qerydus from the Tenasserim Valley resembles 
Q, higgsii, but the white of the forewing occupies the whole disc and 
two-thirds of the cell, just reaching the hind margin and covering near¬ 
ly half the area of the wing. The hindwing is all brown, and the under¬ 
side much as in higgsii. 

Subfamily LIPHTRIN^. 

I saw what I supposed to be a m&le of this species, near Myitta, 
flying slowly in tho twilight. Having no net with me, I lost it. The 
species of AUotinus are also often seen flying almost till daidc. 
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EXPLANATION OF PLATE XXIII, 
Everes umhrxel, n. sp,, p. 433. 

Chharia merguia, n. sp., c^*, p. 427. 

Massaga poUna, Hew , <f, p. 431. 

Surendra jtw'xmel, n. sp., ? , p. 424. 

FIo 6 artegcd, n. sp., cf, p. 423. 

Arhopala duess«, n. sp , 419. 

Arhopala hellenore, n. sp., cT, p. 422. 

Oerydus ancon, n. sp , ^. p 433. 

Oorydus croton, n. sp , g, p. 439. 

Paragerydits taras, n. sp , cT, p 437. 

Arhopala periasa, n. ap., <f, p. 419. 

Arhopala paatorella, n. ap., cT, p. 418. 

Cyaniria melcena, n. ap., cT, p 434. 

Biduanda scudderti, n ap , d^, p. 426. 

Maaaaga pediada, Hewitaon, cT, p. 480. 

Bidtutnda nxcfoillei, n. ap*, cT, p. 426. 

Swrendra florimel, n. ap, cf i P* 

Arhopala helphoabe, n. ap., p. 421. 
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XXIV .—Index to the first five Papers on Indian Bhynoliota, eotnpleting 
the Family Pentatomidee :—I, Journ. Ivi, Pfc. ii, p, 22, 1887 : II, 
p. 144 • III, ih,, Ivii, p. 1, 1888: IV, p. 118: V, ^6., Iviii, 20, 
1888 .—By B. T. Atkinson, B. A, 


A. 

Abbona, Ivii, p. 146. 
gladiatoria, 146. 
serrata, 146. 

AGANTEU. 
hUteroides, Iviii, 104. 

Aoanibosomina, Iviii, p. 20. 

Acanthosoua, Iviii, p. 21. 
alaticornis, 26. 
aBpera, 26. 
binotata, 25. 
comutunii 81. 
diffioilis, 23. 
diatincta, 22. 
dubia, 23. 
elongata, 24, 
forfez, 24. 
hamataf Ivii, 150. 
heteroBpilaf Iviii, 29. 
immunda, 26. 
laevioomis, 23^ 
lineatum, 28. 
megac$phalumi 21 . 
nigricornis, 27. 
proxima, 22. 
punctatumj 86 . 
recurvvm, 35. 
rufescens, 30. 
tranoataia, 26. 
uniguUatumt 28. 

ACATALEGTUa, Ivi, p. 45. 
clarvSf 46. 
ma^rmSf 46. 

Acbsinbs, Ivii, p. 131, 
brevioepa, 182. 

Acbostebnuh, Ivii, p. 118. 
gramineam, 118. 

Adbia, Ivii, p. 84. 
parvula, 84. 

Adbisa, Ivi, p. 45. 
olara, 46. 
magna, 45. 

Aedndb, Ivii, p. 14. 
obscnrus, 14. 
aimiliSf 14. 
ventralis, 15. 

67 


Arlia. 

cruciferaj Ivii, p. 48. 
depressa, 31. 
furcata, Iviii, 104, 
glandulosat 98. 
hiateroideSf 104. 
nuhilat Ivii, 48. 
•rostrataj Iviii, 107. 

Aeliouorfha, Ivii, p. 
lineaticollis, 37. 

AE8CHRV8, Ivii, p. 36. 
ohscurust 36. 
tuherculatuSf 30. 

Abbchbocobib, l^ii, p. 85. 
obaourus, 86. 
tnberoulatua, 36. 

Abthus, Ivi, p. 46. 
badiustf 54. 
borroi, 47. 
brevipenniSf 59* 
brunneuSf 54. 
elongatvSi 56. 
foveolus, 68. 
imprefistcolliaf 47. 
indicns, 47. 
m auras, 49. 
opacuSf 54. 
palliditarsust 56. 
perosuSi 47. 
perpunotafcns, 48. 
pygmaeuSf 55. 
varianSf 50. 

Agaeus, Ivii, p. 49. 
miinus, 61. 
tessellatus, 50. 

Agathocles, Ivii, p. 152. 
limbatus, 153. 

Aoonoscblis, Ivii, p. 48. 
femoralist 48. 
indica, 48. 
nubila, 48. 

Alcimus, lvii,«. 66, 
coronatus, 6/. 
flavioornis, 68. 

Alphocobih, Ivi, I? 186 
Hxoidcs, 187. 

AMACOSU. 


Amasbnus. Ivii, p. 160. 
oortioalis, 160. 

Amaitropepla, Ivi, p. 198. 
dentiuulata, 198. 

Amaubus. 

hravicofnist Iviii, 92. 
€vpreu8t 93. 
ineiini$f 98. 

Ambiobix, Ivii, p. 144. 
aonescens, 144. 

Amissus, Iviii, p. 62. 

Atlas, 63. 

Amyntob, Ivii, p, 163. 
obsourua, 164. 

AMTOTEA, 

dystercoidest Ivii, p. 183. 
nigripes, 182. 

'Analocus. 

miselluSf Ivii, p. 42. 

Anaxanbba, Iviii, p. 30. 
oompacta, 84. 
cornata, 81. 
falvioornis, 83. 
hamata, 84. 
Digrooomuta, 82. 
nigrolineata, 82. 
rufescena, 80. 
sigillata, 32. 
tauriformis, 38. 

Antestia, lv»i, p. 185. 
anohora, 136, 
apicaliSf 166. 
cruoiata, 137. 
flavovaria, 140. 
historio, 142. 
modifloata, 138. 
pulohra, 186. 
varipenniSf 141. 

Apinbs, Ivii, p. 138. 
oonoinna, 189. 

Apodiphus, Ivii, p. 4, 
amygdaU, 4. 
hellenicua, 5. 

APODIPHTA, Ivii, p. 4 

^ am^gdalif 5. 
hellenicaf*S, 

Abctocqbis, Ivi, p. 189. 
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incifiaSj 189. 

Abma. 

geometriea, Ivii, p. 177. 

luridat 181 

spinidenSi 177. 
tnr^da, 188. 

TGlata, 182. 

Abiabcua, Iviii, p. 72. 

nigridoreis, 72. 

Asopina, Ivii, p. 169. 
Asopus, Ivii, p. 181. 
argus, 182. 
ai'miger, 176. 
chiropteru8f 178. 
eoeruleuSf 169. 
dystercoideSf 182. 
geometricusy 177. 

luriduSf 181. 
mactcms, 182. 
malabaricna, 182. 
nigripeBi 182. 
ulceratuSy 173. 
verrucifery 172. 
ASPIDBSTROPHUSjlvi, p. 200. 
lineolay 200 . 
morio, 200 . 

Aspongopttb, Iviii, p. 87. 
alfemanSy 85. 
amethystinusy 76. 
brunnoTie, 87. 
circmmcinotns, 91. 
depressicomis, 85. 
fnscns, 90. 
janns, 88. 
morginalis, 90. 
nepalensis, 90. 
nigriyentria, 89. 
nigroaeneaa, 91. 
obscnrns, 88. 
oobrena, 89. 
aanguinolontaa) 89. 
siocifolius, 89. 
unicolor, 90. 
vicinusy 88 . 

Abtyanax, Ivii, p. 129. 

trimacnlatna, 130. 
Astla, lyix, p. 164. 

indioatrix, 166. 
Atklides, Iviii, p. 94. 

oentrolineatuB, 94. 
Atelocbra, Iviii, p. 102. 

furoatna, 102 . 
Audimbtia, Ivii, p. 176. 
aculeatay 177. 
apinidens, 177. 
Aziaoastus, Ivii, p. 128. 
rosmariifl> 129. 

B. 

Baobada, Ivii, p.v68. 
piota, 


Basicrtptub, Iviii, p. 99. 

illmninataa 99. 
Bathtooulia. 

indictty Ivii, p. 146. 
BELLOCORiay Iviy p. 187- 
Belopis, Iviifp 9. 

unioolor, 9. 

Bessxda, Ivii, p. 84. 

Bontellaris, 84. 

Blachia, Ivii, p. 171. 

dacalis, 171. 

Bolaca, ivii, p. 69. 

nnicolor, p. 70. 
Brachyaulax, Ivi, p. 163. 
oblonga, 164. 

BBACBYPELTAy Ivi, p. 49. 

aterrimusy 60. 
elevatay 60. 
trisHsy 60. 

Braohyplaty's Ivi, p. 26. 
adjnncta, 30. 
bistriga, 29. 
barmeisteri, 29. 
cognata, 29. 
nitidas, 29. 
radians, 27. 
silphoidoa, 28, 29. 
anbaeneuB, 28. 

Vahlii, 27. 

0 . 

Oaenina, Ivi, p. 191. 

variolosa, 191.* 

Cal ACTA, Ivi, p. 24. 
Ingabria, 35. 
rnfo>notata, 24. 
Callidea, Ivi, p. 166. 

abdomintdisy 181. 

harOf 167. 
hasilicay 172. 
hengalenaisy 172. 
eoelestisy 478. 
contrariay 191. 
coxalisy 169. 

dilaticollisy 181. 

dispavj 149. 
distinguenday 167. 
doraaliSy 179. 
equesy 179. 

fascialisy 189; Ivii, p. 184 
formosOy 179. 
gibhula, 190. 
grandiSy 166. 
hiateroidesy 190. 
lanittay 163. 

lateraliSy 182. 

mwrginellay 178. 
nobiliBy 166. 

ocellatay *149. 
obt‘uaa,.183. 
ortM^, 176. 


patrieiay l72. 
porphyricola, 176. 
pylchellsy 177. 
purpurea i 174. 

BoylUy 182. 

Bchwaneriy 179. 
ecripta, 190. 
sexmaeulata, 168. 
apinigera, 183. 

BtockeruBy 172,174, 181. 
Stolliiy 176. 
aumatrtma* i81. 

C ALLIPRABA, Ivi, p. 161, 164. 
amethyatinay 163. 
barOy 167. 
b^ueUiy 165. 
diapary 149. 
grandisy 166. 

Iria, 168. 
nepalenaiSy 163. 
nohiliay Fabr., 162. 
nobilia, Linn, 165. 
ohlongay 164. 
obaonra, 165. 

OALLIPBEPESy Iviii, p, 47. 
Orayiy 48. 

Cant AO, Ivi, p. 149. 
diapavy 149. 
ocollatna, 149. 
rufipesy 149. 

Canthbcona, Ivii, p. 173. 
binotata, 174. 
faroellata, Ivii, p. 175. 
tibialis, Ivii, p. 174. 
Gappaea, lyii, p. 21. 

multilineay 22 < 

taprobanensis, 22. 
Cabbula, Ivii, p. 43. 
bignttata, 44. 
fusca, 44. 
obscnra, 44. 
sontellata, 45. 
Oabenosgaftub, lvii,p. 127. 

maculipesy 127. 
Cabpocoris, Ivii, p. 29. 
baccarumy 30. ' 

nigrioornis, 29, 183. 
Catacanthus, Ivii, p. 70. 
aurantiua, 71. 
inoarnatns, 71. 

Caziba, Ivii, p. 171. 
ohiroptera, 173. 
intemexa, 172. 
nlcerata, Ivii, p. 173. 
verrncoBB, 172,178. 
Oecybina, Ivii, p. 170. 
platyrhinoides, 170. 
Cephaloctenua, Ivi, p. 87. 
Oephalootbus, Ivi, p. 87. 

melolonthoides, 87. 
OEBATAULAX, Ivi, p. 201. 
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OHtLOOOBls, Iri, p. 67. 
nitidnSi 67. 
parampanotatns, 68. 
pioea0| 68. 

Chjutbocobxs, Iti, p. 166, 
170. 

andamanensis, 171,177. 
atriventris, 170,171* 
oozalis, 169 
dilatioollis, 171,181. 
elatos, 170.172. 
eqnes, 171,*179. 
fasoialis, Irii, p. 184, 
grandia, Ivi, p. 166* 
bypomelaena, 171. 

Iris, i68. 

marginellas, 171, 178. 
oraatuB, 171,176. 
patrioiua, 170,172. 
porphyriooluB, 171,176. 
pnlohellns, 171, 177. 
pnrporena, 170, 174. 
StockeruB, 181. 

Stolii, 171,176,181. 
viridia, 170,175. 

OlUBX, 

o/er, lyiii, p. 88. 
ameth^atinuBf 76. 
ancWtf, lyii, p. 136. 
atenrimuB, Ivi, p. 60. 
avrantiuBi Ivii, p. 71. 
kaccarvm, 80, 31. 
hsTj^llUBf 126. 
hicolor, Ivi, p. 60. 
higuttatuB, Ivii, p. 44. 
binotatuBf 44. 
biapinoaita, Ivi, p. 194. 
hoitttmiouBy Ivii, p 156. 
hrevipennis, Ivi, p. 59. 
hrevicome, Iviii, p. 92. 
hrxtnneuB^ 87. 
cappata^ Ivii, p. 188. 
chinensist Iviii, p. 66. 
cmeretf, Ivii, p. 188. 
cin/namomeuBt 28. 

clavat’UBt Ivi, p. 203. 
coarctatmt 195. 
coervZeuBt Ivii, p. 169* 
cordt^er, 184, 
comsuBt 188. 
cribrorius, 81. 
cruciatuB, 187. 


doma, 160. 
dentatuBf 7. 
diapar, Ivi, p. 149. 
dominiilttB, Ivii, p. 63. 
Druraeif Ivi, p. 168. 
elector, Ivii, p. 180. 
eqttee, Ivi, p. 179. 
ertmyii, Ivu, p. 29* 
fallax, 62. 


fasoiatuBf Ivi, p. 162. 
festnma, Ivii, p. 62, 68. 
fimhriatuSf 124. 
fiaveacBnB, Ivii, p. 148. 
FriBGhiij i88. 

/ttZto, 6 . 

fwrcellaiuB^ Ivii, p. 176. 
gaBtricuSt 14. 

gramineuBf 118. 
grandxBt Ivi, p. 166. 
guttatuBf Ivii, p. 6. 
guUigeruBt 99. 
hamatuBf 160. 
hemichloris, 120 . 
hiatrio, 142. 

Hubnerif 143. 
humeraUBf 160. 

inoamatuB, 71. 

JanUBf Iviii, p. 88. 
javanicuBf 56. 
limhatuBt Ivii, p. 59. 

luriduSf 180. 
mactanSi 182. 
malaharicuBf 182. 
marmoreuB, 23. 
mauruBf Ivi, p. 188. 
melanopuBf Ivii, p. 71. 
fnucoreus, 5. 
nigetf Ivi, p. 
nigricomiSf Ivii, p. 29. 
nigripeBf 71. 

nobtZte, Linn., Ivi, p. 166. 
nohiliSf Fabr., 161. 
nuhiluB, Ivii, p. 48. 
ohacuruBf Iviii, p. 88. 
ocellatuSf 149. 
oculatua, Fabr., Ivi, p. 202. 
oculatiLBt Fabr.,lvii,p. 182. 
omatuB, 54. 
papilloauB, Iviii, p. 56. 
patriciuBf Ivi, p. 172. 
pictuBf Ivii, p. 58. 
pieuBf 23. 
praainuBf 28. 
purpureipennis, 188. 

puBtulatuBf Ivi, p. 166. 
ruhenSf Iviii, p. 75. 
ruhrofasciatuBf Ivii, p. 143. 
Schranhij 18,3. 
aeladoniouBf 118. 
eerratuBf 150. 

BtlphoidcBf Ivi, p. 28. 
BvnenBiB, Iviii, p. 66. 
amaragdiduBt Ivii, p. 119. 
Bpinidendf 177. 

BpinipBB, Ivi, p* 64 
BpiranBt Ivii, p. 120. 
StockeruBy Ivi, p. 174. 
Stollii, 176* • 

BvXccUuBy Ivii, p. 7. 
eunnameneie, Iviii, p. 88. 


tourue, Ivii, p. 169* 
Zestodtnena, 188* 

tOTqVAtUBy 120. 

Ivi, p. 60. 

vmiguUatvAy Iviii, p. 28. 
Vahliiy Ivi, p, 27. • 
verbasci, Ivu, p. 81. 
viridiBBifMiB, Foda, 28. 
viridiaairMiBt Wolff, 120. 
oiridiUuB, 1^. 

OxNxiA, Ivii, p. 69. 
limbata, 59. 

Olinocoris, Iviii, p. 86. 
oraoiger. 86. 
xnaonlattia, 37. 
pnnotatas, 86. 
reonrvaa, 85. 
sontellata, 37* 

OoDOPHiiiA, Ivii, p. 82. 
maonlicollia, 82. 

OOELOQLOSSAyM, p. 146. 

COKNINA,^lvi, p. 191. 
variolosa, 191. 

CotPOpRocTcrs, Iviii, p. 87. 

CoMPASTBd, Ivii, p. 154. 
boatanicaa, 155. 
spinosuB, 155. 
tranoatus, 166. 

COPTOSOMA, Ivi, p. 80. 
assanionsis, 35. 
atomanum, 81* 
brevis, 85. 
cicatrioosa, 34. 
cincfca, 33. 
cinctum, 82, 88. 
circumscripta, 32. 
cribraria, 31. 
dnodeoimpanotata, 80. 
dmbriata, Ivii, p. 10. 
Integra, Ivi, p. 86. 
nepalensia, 82. 
pardalina, 82. 
parvnia, 84. 

pnnctiventris, 35. ' 

aphaernla, 83. 
tigrina, 86. 
zanthoohlora, 84. 

OOSMOCOBI8y Ivi, p. 166, 
169. 

Oeatonotus, Ivii, p. 47. 
GoloratuB, p. 47. 

Cbesphomes, Ivii, p. 134. 
nigro-macalatoa, 134. 

Cbbssona, Iviii, p. 96. 
valida, 97. 

Gbithetts, Ivii, p. 180. 
lineatifrona, 131. 

Gdsfxcoka, Ivii, p. 147. 
antica, 149. 

* onrtiBpiq^ 148. 
plagiata, i48. 
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Bmaragdina, 149. 
vireecena, 148. 
CyclopeIiTa^ lyiii, p« 85. 
obacora, 85. 
siccifoliat 89. 
tartarea, 86. 
trimaoolata, 86. 
CroNiNA, lyi, p. 36. 
Cydnus, Ivi, p. 46, 49. 
apicalia, 55. 
atorrimns, 60. 
hicoloTf 60. 

hrevipervniet 59. 
hrunneu8f 54. 

b^nennipeamai 60. 
carhonarius, 50. 
cyitomenoideSi 60* 
elongatuSf 60. 

indicit$, 4/7, 

latioeps, 62. 4 

latipeSf 39. 
nigritns, 52. 
nuhilosaf 60. 
oblonguSf 66. 
pallidicomia^ 661. 
pro»iniU8i 64. ' 

rarociliatuSt 65, 
aanguinxcolliSf 50. 
apinipeSf Sohrk, 50. 
8pinipe8f Fabr., 54. 
triatis, 50. 
variana, 50. 

D. 

Dalcantha, Iviii, p. 80. 
dilatata, 81. 
inermipes, 81. 

‘I'egia^ 81. 

SaTxcti Fargavii, 77. 
SeruiUei, 80. 

StMii, 81. 

Dalpada, Ivi, p. 202. 
affinis, 205. 
alternans, 205. 
angxdicolliSj Ivii, p* 1. 
apicifera, 4. 
aspersat Ivi, p. ?02. 
brevis, Ivii, p. 4. 
brovivltta, 2. 
bulvifera, 1. 
cinotipes, 4. 
olavata, Ivi, p> 203. 
oonoinna, 204 
confnsa, Ivii, p. 3. 
oonsobrina, 4. 
nigrioollis, Ivi, p. 204. 
aodifera, Ivii, p. 4. 
obtiMicolliSf 26. 
ooalata, Ivi, p. 202. 
plioomis, 2C^. 
remotut Ivii, p. 23. 
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teota, 3. 
triguUatat 1. 
trimaoalata, 1. 
varia, Ivi, p. 205. 
versicolor, 203. 

Dalsira, Iviii, p. 97. 
glondulosa, 98. 

Dinidorina, Iviii, p. 85. 

Dinidob, Iviii, p. 85. 
amethy8Unu8f 76. 
depressicorniSt 85. 

DiPiiOauiNOS, Iviii, p. 101. 
fnrcatus, 102. 
qaadrioomis, 101. 

Diplostira, Ivii, p. 127. 
valida, 127. 

Dolycoris, Ivii, u. 30. 
baccarum, 30, 31. 
indicus, 32. 
verbasci, 31. 


E. 

Edessa. 

amethystinay iviii, p. 76. 
aurantidy Ivii, p. 71. 
brevicomisy Iviii, p. 92. 
damay Ivii, p. 160. 
glandulosUy Iviii, p, 98. 
guttatay Ivii, p. 6. 

hamata, 150. 

JanuSy Iviii, p. 88. 
marmoreay Ivii, p. 23. 

nigHpeSy 7l. • 

obscuruy Iviii, p. 88. 
picu8y Ivii, p. 23. 
rUhenSy Iviii, p. 76. 
taw'usy Ivii, p. 159. 

EL A SMOSTETHUSy Iviii, 

p. 36. 

ELASMUCHAy Iviii, p. 35. 
Elvisura, Ivi, p. 145. 

Spinollaot 133. 
Embolostkrna, Iviii, p. 52. 

taurus, 53. 

Ertubsina, Ivii, p. 5. 
acuminata, 7. 
fullo, 5. 
guttata, 6. 
mucoredy 5. 

EUCORTS^Sy Ivi, p. 166. 
grandUy 166. 
pallens, 167. 

super^usy 166. 
EuRUTNCHiocoais, Iviii, p. 61 
Bparsipunctatos, 51. 
Eubostus, Iviii, p. 69. 
groBsipes, 7o. 
validns, 69. 

EuBYAsPiB, Ivii, p. 182. 

transvorsaliB, 133. 
Bueyrema, Ivu. p. 51. 
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albiventrifi, var., 52,188^ 
Obiifitophi, var., 184. 
oruentatum, var., 62. 
dauricumy 63, 
deooratnm, var., 188. 
domiuulum, 63,183,181. 
Fallenii, var., 6A, 
festivam, 52, 183. 
Hoffmanseggi, var., 54, 
IhesgJcum, var., 53. 
maracaudicom, var., 183. 
mehodiensd; var., 184. 
multipunotata, 56. 
ornatam, 54, 184. 
pulobrum, 55. 

8umatranay 66 . ^ 

ventraliB, var., 64,184. 
'WilkinBi, 64. 

Eubygastbb, Ivi, p. 187. 
eognatuSy 188. 
mauruB, 187. 
nigra, var., Ivii, p. 183. 
orientalis, Ivi, p. 188. 
Bignata, var., Ivii, p. 183* 

EURYSASPISy Ivii, p. 132. 

EUSARCOHlSy Ivii, p. 41. 

Eusthenbs, Iviii, p. 63. 
antennatuB, 6A 
oupreus, 67, 
elephaSy 64. 
eurytus, 67. 

Herculefi, 66. 
minoTy 65. 

Polyphemus, 68, 
r bostos. 64. 
saevus, 68. 

Bontellaris, 65, 

TheseuB, 67. 

Eysarcobis, Ivii, p. 41, 
distactay 40. 
dubia, 40, * 

epiatomaliSy 183. 
guttigeruSy 39. 

HelfeHy 183. 
inoonspicuus, 42, 183, 
inBOoius, 43. ^ 

Mayeti, var., 42. 
megaspiluB, 42. 
miaelluSy 42. 
nepalensisy 89. 
paeudoaeneus, 188. 
rttgtUoaus, var., 39, 
simplex, 42. 
ventraliB, 41. 

P. 

Fitha, Ivi, p. 191, 
ardens, 191. 

G. 

Qaloathay Ivi, p, 166« 
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equeSf 179 * 

«SitoolB«rua, 181. 


Gahpsotbs. Ivi, p. 62. 
pai*^ela8) 62. 

Gbllia, lyiii, p> 106. 
nigripennifli 106. 
obtTisa, 106. 

QSOBIAt Ivi, p. 46. 

Obocobisab, lyi, p. 28. 

Gsotomus, Ivi, p. 66. 
abdominalia, 67. 
elongatTis,*56. 
jucundus, 66. 
mmutua, 66. 
pygmaens, 66. 
subtristia, 66. 

QLOBOCORia Ivi. p. 80. 

Glvpsus, Ivii, p. 179. 
faBoispinuB, 179. 

Gonopsis. Iviii, p. 100. 
rubesoens, 100. 

Gbafhosoma. 
trimaculatat Ivii. p 180. 

Gtnbnica, Ivii, p. 
affinis, 46. 
marginella, 46. 

H. 

Halvomobpha, Ivii, p. 23. 
marres, 26. 
pious, 23. 

Bcutellata, 24. 
timorensiey 23. 

Halts, Ivii, p. 7. 
altemanat Ivi, p. 206. 
ampgdalif Ivii, p. 4. 
iiBaimiliSy 10 * 
clavata, Ivi, p. 208. 
concinna, 204. 
dentata, Ivii, p. 6. 
e98(Mlpta, 4. 
hellenicay 4. 
mucorea, 6. 
nigricollisy Ivi, p. 204. 
nuhila, Ivii, p. 48. 
obscttra, Ivi, p. 204. 
OGulata, 202. 
serricolliSf Ivii, p. 8. 
serrigeray 7. 
timorenBiSy 23. 
versicolor. Ivi, p. 203. 

SOFFMANamiELLAy Ivii, 
p. 148. 

Gtifiiepinay 148. 

Eoplistodicba, Ivii, p. 68. 
inoisa, 69. 
trimoDulatay 130. 
virescene, 69. 

Hotba, Ivi, p. 184. 
oorouUontdes, 186. 
diffusa, 186. 


nigrornfa, 186. 

Htllus, Ivii, p. 122. 
aeruginoBUBy 123. 
florons, 128. 

Hypbncha, Iviii, p. 69. 
apioalia, 60. 
luotnosa, 59. 
ophthalmica, 60. 

Berihiy 60. 

Htpbroncus, Ivi, p. 148. 
lateritiua, 148, 

J. 

Jttbtina, Ivii, p. -146. 
indica, 145. 

L. 

Lactistbs, Ivi, p. 42. 
raatellus, 43. 
trunoato-serratuB, 44. 
vioinus, 43. 

JiAUPBOCOBIB, Ivi, p. 181. 
lateralis, 182. 
obtuBUB, 183. 

Koylii, 182. 

Bpiniger, 183. 

LAMPBOFHARAy Ivi, 

164. 

Lapbius^ Ivii, p; 13. 
gastricua, 14. 
variooniis, 18. 

LEQNOTUSy Ivi, p. 69. 
hrevipewniSf 59. 

Lygaecs. 
argusy Ivii, p. 182. 
hastatusy 107. ♦ 

mactana, Ivii, p. 182, 
malabancuB, 182. 

M. 

Macrina, Iviii, p. 102. 
coccinoa, 103. 
dilatata, 102. 

Macboscytus, Ivi, p. 63 
bruniious, 64. 
expansuB, 55. 
foveoluB, 63. 

Mattiphub, Iviii, p. 70. 
aeruginoBUS 71. 
carrenvi, 71. 
laticallis, 71. 
nigridorsisy 72. 
oblougus, 71. 

MbcIsba, Ivi, p. 201. 
indica, 201. 

Mboarhynchus, Iviii, p. 106. 
diversuB, 108. 
elongatxiSy 107. 
haatatuB, 107., 
limatns, 108. 
qtMdri8pmo9U8j 104. 


roBtratns, 107. 

teatdoetiB, 107. 
transversalis, 108, 
trunoatns, 107. 

Mkgyhbnum, Iviii, p. 91. 
brevioorne, 92. 
cupreumy 93, 
inerme, 98. 

Meratiiy 93. 
subpnrpnraBoens, 98. 

Mblanophaba, Ivi, p. 199. 
dentata, 199. 

Mbxidabia, Ivii. p. 133. 

Mbnida, IvU, p. 189. 
distinota, 141. 
flavovaria, 140, 
formosa, 140. 
hiatrio, 142. 

Signoretii, 139. 
varipannis, 141. 

MicRODBUTBRtrs, Ivul, p. 20. 
Dallasi, 21. 
megaoephalas, 21. 

Mobmiuba. 

baccarmfiy Ivii, p. 81. 
fiorenSy 128. 

p- nigriceps, 166. 

nigriQomiay 29, 30. 
socia, 165. 

Mubcanda, Iviii, p. 83. 
testaoea, 84. 

Mybochabia, Ivii, p. 12. 

N. 

NEUROSOIAy Ivii, p. 48. 
gratOy 48. 
suleivaniriBy 48, 

Nezara, Ivii, p. 119. 
pellucida, 143. 
praainay 119. 
amaragdulay 119. 
virldula, 119. 

Niphb, Ivii, p. 19. 
oophalns, 20. 
elongata, 20. 

O. 

0DONT0SCELARlA,l7i, p 188. 
Odontotabbus. 
mauruaj Ivi, p. 188, 
pictus, 188. 

OnONTOrABSABIA, Ivi, p. 
186 . 

Oestopxs, Ivii, p, 8. 

terra, 9. 

Oncomebus. 

rohuBtuBy Iviii, p. 64. 
Oncylaspis, Ivi, p. 24. 
rudoeps, 26. 

Obthoscuizops, Ivii, p. 10, 
asBimilis, 10. 
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OXTPBTMNl, Ivi, p. 146. 

Spinolae, 146. 
OxTLOBUB, Iviii, p. 79. 
nigromarginatuB, bO. 

P. 

Fachtcobis. 

curculionides Ivi, p. 185. 
nepaleneis, 160. 
punctulalus, 186. 
Falohbna, Ivii, p. 27. 
ampli6cata> 28. 

Renteri, 27. 

Bpinosa, 27. 

TiridiB8ima» 28. 
Pakahecocobis. 

ffastricus, lyii, p. 14. 
Farambcvs, Ivii, p, 17. 

mflcorniB, 17. 

Peltoxts, Ivi, p. 69. 
brevipesius, 69. 
pubescenSf 69. 
Fentatoma, 
albonotata, Ivii, p. 161. 
alienai 177. 
anchorat 136. 
atahicay 32. 
awTantiojoumy 71 . 
'haccammy 80, 31. 
bengalexiBis, 161. 
herylinay 120 . 
himaeulatay 44. 
cephaludf 20 . 
ehinensiSy 120 . 
chloriSy 120 . 
ehlorocephaldy 120 . 
coemleum, 169* 
eoncinnay 169. 
con/uBa, 31. 
crassiventre, 162. 
croBBofa, 124. 
cruciatut 186,137. 
decoratay 183. 
elongatoy 20 . 

fimbriata, Westw., 162, 
fimhriatay Fabr., 124. 
fimhriolatay Germ,, 184. 
fimhriolatum, H» S., 124. 
fiavicollis, 120 . 
fiavicorM8y 120 . 
fortnosay 140. 
grata, 48. 

HalgSy 23. 
inconoisa, 168. 
inconspieuum, 42. 
indioa, 161. 

JaniM, Iviii, p. 88. 
latenUis, Wlk., lyii, 163. 
lateralis, Westw., 162. 

latipea, • 

Lgei, 120. 


lineatoeolUi, 87* 
luridvm, 181. 
maculicolUs, 82. 
misellay 42. 
nepalenBiSy 89. 
nigticornis, 29. 
nt^WpBB, 71. 
ohscura, 44. 
omata, 64. 
pallicomiBy 41. 
pallida, 30. 
paroula, 34. 
picta, 62. 
plicaticolliSy 120. 

propinqua, 120. 
proriwa, 120. 
pulchruy Westw., 56, 
piUchra, Dallas, 136. 
puncHpeSy 89. 
pusillay 183. 
smaragdulay 119. 
euhlurida, 181 * 

8ubsericeay 120. 
taprobanensis, 22. 
timorenaiSy 23. 
trimaculata, 1. 
tripunctigera, 120. 
trispila, 164. 

trivialiSy 28. 

unicolor, Westw., 120. 
nnicolor, Westw., 161. 
varipennis, 141. 
ventraliSy 4l. * 
verba8ci» 81. 
vegrucoea, 172. 
vicaria, 163. 
violacea, 169. 

Fentatohidab, Ivi, p. 23. 

pENTATOMlNA, Ivi, p. 192: 

Ivii, p 16. 

PHYLLOCEPHALINA, Mil, p. 

96. 

pHYLtOCEPHALA. Iviii, p. 97. 
distans, 102. 
furcata, 104. 
glandulosa, 98. 

PiCBOME&us, Ivii, p. 177* 
nigrivitta, 178. 
obtuBUB, 178. 
robnstus, 178. 
spinidens, 177. 

PXEZODORDS, Ivii, p. 143. 
rabrofasoiatuB, 143.^ 

PiBZOSTERNUM, Iviii, p. 82. 
cribratum, 88. 
flrmatnm, 83. 
ingennnm, 83. 

Placostbbnuk, Ivii, 168. 
aloes, loo. 
dama, 160. 
oenms: 169» 


iaura^^ 169. 

Plataspina, Ivi, p. 23, 
Plataspib, Ivi, p. 24. 
nitena, 24t» 
nitidus, 29. 
ruficepa, 26. 
auhaenea, 28. 

Vahltiy 27. 

TLATTCSPMALA, lvi,p.26. 
PLATTDIUa, Iviii, p, 93. 

aubpurpwraacanSy 93. 
FLATTPLEUkUS, Ivi, p. 
187. 

Plautia, Ivii, p. 124. 

fimbriata, 124, 
Plbxippus, Ivii, p. 18. ^ 

dorsaliB, 18. 

PoDisus, Ivii, p. 180. 
angastns, var., 181. 
laridus, 180. 

POBOFABIA, Ivi, p. 192. 
PODOPS. 

bispinoBUSy Ivi, p. 196. 
limosusy 197. 
luriduSy 194. 
nigery 196. 
obscuruSy 196. 
apiniferay 196. 
taraalia, 196. 

POECILOCHROMAy Ivi, p. 
150. 

Childraniy Ivi, p. 160. 
Druraeiy 163. 

Hardwichii, 151. 
interrupta, 165. 
latay 152. 

oheaay 158. 
omata, 158. 

pulchray 266. 
purpuraaoenay 156. 
rufigeniSy 168. • 

POECILOCOBIS, Ivi, p. 160, 
anisospilas, 169. 

Ohildroni, 167. 

Druraei, 168. 

Hardwickii, 160. 
mterruptna, I56« 
latna, 152. 
obesns, 168, 
obsoletuB, 164. 
omatns, 153. 
pnlcber, 166. 
pnrpurasoens, 156. 
rufigenis, 166. 
POBCILOHBTIS. 

mtB^UB, Ivii, p, 28. 
Poseidon, Ivi, p. 25. 

mala/anns, 26, 

Fbionaca, Ivii, p. 167« 
ezempta, 168. 
lata, 158. 
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Fbionocbilcts, Ivii, p« 166. 

ootopanotattui, 167. 
Pyoanuu, Iviii, p. 76. 
amethystintifnf 76. 
amplicolle, 74. 

Amyotif 74. 
angulatumt 76* 
jaapideom, 78. 
nigtomargvnatumf 80. 

pslHpeB, 79. 

ponderosiun) 77. 

pretioBain,^7. 
rubens, 76. 
rnbidnm, 78. 
smaragd-tferumf 78. 
stabile, 78. 

pYaopiiATTs, iTiiii, p. 61, 
aontuB, 61. 
minaz, 62. 
r08€V,8, 61. 

B. 

Bhaphigastbs. 
alhtdens, Ivii, p. 140. 
apicalis, 166. 
biaignatns, 167. 
oonc%nnu8y 142. 
fiavoUneatuBy 143. 
fiaiovariusi 140. 

humeraUsy 122. 
macracanthuB, 166. 
oceanicuB, 143. 
orhue, 120. 
patuluB, Ivii, p. 167. 
prae%nU8, 119. 
rnbriplaga, 168. 
smaragduluB, 120. 
speotandue, 140, 
sptnosus, 122. 
straobioides, 167. 
suhseficeua, 120. 
torquatUBy 120. 
vanpeTi/ms, 141. 
virBBcens, 143. 
Bhtnchocorabia, lyii, p. 
147, 

Bhtnchocobis, Ivii, p. 149. 
hnmeraliB, 150. 
octopv/nctatuBy 157, 
eerratns, 160. 

S. 

Sabaxus, Ivii, p. 121, 
BpinoBUB, 122. 

Baobiva. 

vittata, lyiii, p. 96. 
Sastbagala, Iviii, p. 27. 
binocata, 28. 
beterospila, 29. 
lineata, 28. 
mnstelina, 29, 


parmata, 80. 
rnfiBpma, 29. 

Bnignttata, 28, 
SOAPTOCOBIS, Ivi, p. 89. 
ealUduB, 41. 
molginuBy 39. 
tahulatuBy 40. 

80BIZMAT0T8, Iviii. p. 100 
ScHizops, Iviii, p. 99. 

insignis, 100. 

SCHTZOTSy Iviii, p. 99. 
Bciocoris, Ivii, p. 11. 
indioas, 12, 
lateralis, 11. 
vancomtB, 13. 
SCOFABIFES, Ivi, p. 44. 

longirostriB, p. 45. 
ScOTINOPHABA, Ivi, p, 193, 
affinis, 193. 
bispinosa, 194. 
ooarotata, 195. 

. limosa, 197. 

Inrida, 194. 
nigra, 196. 
obBonra, 196. 

Bpiaifora, 196. 
tarsalis, 195. 
Scutellaria, Ivi. p. 148. 
SCUTELLERINA, Ivi, p. 146. 
ScutelleRA, Ivi, p. 161. 
amethystinay 163. 
Buquettti 165. 
cincta, 83. 
d%lattcollt8y 181. 
dxBparj 149. 

Vrura0%f 168. 

equBB, 179. 
fasoiata, 162. 

Hard^ickti, 161. 
inierrupta, 156. 
lamaCt 168. 
laterahs, 182. 
nobihs, 161. 
ohlonga, 164. 
patriotuy 172. 
pulchella, 182. 
purpurascenBy 166. 
ruhropunctatay 147. 
StocIceruBy 174, 176. 
trtmaculatay Ivii, p. 130. 
Sctlax, Ivii, p. 34. 
mocrinns, 85. 
porreotas, 35. 

Sehibus, Ivi, p. 60. 

htcolovy 60. 

SESHA, 

mani/Bstay Ivii, p. 171. 
SiPHKUs, Iviii, p. 57. 
Aloides, 58 * 

dilatatuB, 68. 

Hector, 58. 


SOLSNOSTBTBIUK, Ivi, p, 

146. 

obinense, 147. 
rabro-pnnotattim, 147. 

80LEN08TBEDirm Ivi, p. 

146 

aOPBEEAy Ivi, p. 181. 
Bpvnigeray 183. 

Sphabrocobabu, Ivi, p. 

147. 

Sphabbooobib, Ivi, p. 148, 

latenttuBy 1^. 

Stbnoztoum, Ivii, p. 56. 
apeoiosnm, 67. 

Stibabopus, Ivi, p. 88. 
hrmnBUBy 89. 
oallidas, 41. 
flavidas, 41. 
latipes, 89. 
minoryi42, 
molginna, 89. 
tabnlatns, 40. 
testaceas, 42. 

StobthecoBis, Ivt, p. 197. 
nigriceps, 197. 

Stibetrus 
coeruleuBy Ivii, 169. 

Btollia, Ivii, p. 88. 
distaota, 40. 
dnbia, 40. 
fnliginosa, 89. 
gnttigera, 89. 
miBella, 42. 
rectipea, 40. 
rugulosa, 89. 

Btrachia, ivii, p. 60. 
afflicta, 61. 
conapteuay 64. 
craoigera, 60. 
decoratay 184. 
designata, 62. 
d%86Mn%l%8, 184. 

festwa, 68 . 
flammulay 60. 
herbaceuy 54. 
beterospila, 66. 
inoraata, 61. 

Itmhatay 69. 
htanfera, 62. 
omatay 64. 
pardaliB, 64. 
peetoraltBy 184. 
pictay Habo, 52. 
pxctay Dallas, 58. 
platyBpila, 64. 
pulehray 56. 
puatulatay 184. 

Beoorigera, 68. 
spectoBa, 67 * 

* Btrangnlata, 61. 
velata, 66. 
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T. 

Tariohbjl, Ivi, p. 28. 
ohinenBis, 85. 
nifcens, 24. 

Tbctocobis. 

afims, Ivi, p. 160. 
Childremi, 167. 
SardmeMif 160. 
interruptat 166. 

nepalensiSf 168. 
nobilisy 162. 
oblonga, 164. 
obscura, 166. 
perplemat 162. 
purpurascenBi 156. 
Tbsbebatomina, Iviii, p. 62. 
Tessaratoma, lyiii, p. 63. 
altematat 76, 

angulariBf 66 . * 

apicaliSf 60. 
chinenaiB, 66. 
oonspersaf 65. 

Cfyinutat 68. 

cvpreat 67. 
furcifera» 67. 
javanat 66 . 
javauica, 65, 
luctuosa, 69. 
mala; a, 54. 
nigripes, 54, 
ohscurat 85. 
ophthalnvicat 60. 
osBa^cruenta, 56. 
papillosa, Drury, 66 . 
papilloeat Blanob., 65. 
picea, 60. 
proximaf 66, 
robuhtaf 64. 
ectitellaHs, 65. 

Sonneratii, 66, 
tauraSf 63. 

HmorenstB, 65. 
Tetrabthbia, Ivii, p. 169. 
lineata, 160. 
maTginepvmctataf 160. 
quinquemaculata, 160. 
tetraspilat 167. 
variegata, 160. 


TSTBATOMA, Ivii, p. 87. 
TjetbisiAj lyii, p. 168. 

bmohoidee, 168. 
Tbtrooa, Iviii, p. 108. 
atomaria, 104. 
bilineata, 105. 
diyaricata, 104. 
bisteroides, 104. 
nigripenniBf 105. 
obtuaa, 106. 
irttnavetBalis, 108. 
Tetyba. 
baro, Ivi, p. 167. 
hispinoBaf 194, 195. 
cribraria, 81. 
diapar, 149. 

Druraeif 163. 
equesy 179. 
luridat 194. 
mauraf 187, 188. 

nohilBt 162. 
patrician 172. 
picta, 188. 
silphoideSf 28. 

StocJceruSt 174. 

Vahliif 27. 

Thalma, Iviii, p. 94. 

bigutta, 94. 
TaYBBOCOR*lS. 

aUbtriacuB, Ivi, p. 188. 
cinctufif 33. 
circumBcriptUBf 32. 
cribrariat SI. • 
duodecimpunctatuB, 30. 
nepalensisf 32. 
nitiduSf 29. 
seinimLlu8f 83. 

septiiSf 28. 

silphoidea^ 29. 
sphaerula, 33. 

Vahlii, 27. 

variegatuBj 33. 

Tolumnia, Ivii, p. 26. 
latipes, 26. 

Tritomegas, Ivi, p. 60. 
bicolor, 60. 

Tropioobabia, Ivii, p. 150. 
Tropicoris, Ivii, p. 151. 
laeviventris, 151. 


pttnotipea, 152. 

Tylomoa, Ivi, p. 185. 

Ttphiooobis, Iviii, p. 47. 
semioircidariB, 48. 

U. 

UVANA, Ivi, p. 202. 

Urochbla, Iviii, p, 88, 
bimaoulata, 41. 
diBorepans, 42. 
ferruginea, 48. 
guttulata, -lO. 
obscnra, 41. 
pilosa, 40. 

pulchra, 42. ^ 

quadripunotaia, 89. 

irBot*ABiDA, Iviii, p, 47* 
binotata, 49. 

Chennelii, 60. 

(rrayii, 48. 
histrionioa, 48. 
khasiaua, 5^. 
BemicirculariSt 48* 
tenera, 49. 
uniloba, 49. 

UBOLABIDINA, Iviii, p. 

38. 

UROSTTiiiNA, Iviii, p. 38. 

tJROSTYLis, Iviii, p 43. 
fumigata, 46. 
gracilis, 44. 
histrionicuB, 48. 
lopoides, 46. 
nigromargiuatus, 46. 
notulata, 44. 
pallida, 44. 
philoides, 45. 
punctigera, 

V. 

VIBBIUS, Iviii, p. 79. 
angulatUB 73. 

Z. 

Zanois, Ivii, p. 125. 
beryllus, 125. 

ZiCRONA, Ivii, p. 169. 
coerulca, 169. 
illuBtriHi 169. 
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AcanthodrilnSi HI 
Auesina, 412. 

Acraea} 134 
Aciotema, 361, 363 

„ costatum, 363 
„ Wrightianum, 361 
Actias, 416 
Actiuoras, 352 

„ neptunins, 351 

* „ ovatns, 351, 358 
Adelpha, 126 

iEcidium, 238, 240, 242, 213, 245, 248, 
260, 251 
,1 eotosa, 251 
„ Strobilanthis, 243 
„ Urtioae, 234, 250 

„ „ var. Uimalayense, 

234, 244 

„ Walliohii, 251 

^^larillus qnadrimaoalatns, 334 
^mona amathusia, 118, 124 
„ pealii, 124 
ABesopia cornnta, 287 
illthaloohroa, 310, 318 
„ aSinis, 313 

„ ashmoliana, 312 

„ „ var. insignis, 

313 

„ „ var. simpli* 

cipes, i6. 

• „ spinipes, ib, 

Agarista, 131,134 
Agrostis, 249 

„ Hookeriana, 249, 251 
Allotinus, 414, 415, 436, 437, 440 
„ alkamah, 437, 438 

„ aphocha, 437 

„ dramila, ib. 

„ mnltiatrigatas, td. 

„ nivalis, 436, i6. 

„ Bubviolooena, i6. 

„ nnicolor, i6. 


Alsodeia, 399, 400 

* „ oapillata, 407 

* „ cinorea, 403 

II „ var. hirsuiiflora, 401 

* „ comosa, 407 

* „ oondonsa, 405 

„ dasyoaula, 402 

„ dasypyxis, 405 

„ oohinocarpa, 406, 407 

* „ floribnnda, 406 

* „ Hookoriiina, 402, 403 

* „ Knnstloriana, 401 

„ lanoeolata, 404, 406 

, „ Maingayi, 402, i6. 

* „ membrancoa, 402 

,, mollis, 406 

* ,, paohyoarpa, 408 

* „ Scortechinii, 405, 406 

„ IVallichiana, 400, 401 

* „ Wrnyi, 403 

Alsodeieo), 899 
Alytostylis, 397 
Amblypodia, 409, 410 

„ andorsonii, 426 

„ narada, 426 

Amblypodina?, 409 
Aiiamirta, 377, 379. 

,, Lonreiri, 379 
Andropogon, 246 

„ tristis, 246 
Anonacese, 369, 376 
Authistiria anatheru, 246 
Antitaxis, 378, 388 

„ calocarpa, 388 
„ fascicnlata, tb» 

„ Incida, tb. 

Anyphsena accentnata, 311 

* „ sorioina, 344 

Apatnra, 126 

„ iris, 126 

„ namonna, tb. 

* „ nlnpi, 125, 131 


t For a general Index to names nsod in the pspeiv on Rhyr^chota othoi than 
Coccido! in this volume and in tho two preceding volumes, see pp. 441—448 of the 
present volume. 
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Abit BAKU} unique coin of, p. 82. 
Al.imad TT, of GiijavHt, pp. 3, 10. 
Antiquities at Hampal, pp. I'A 17. 

——-at Bhitan', p. 87. 

■ ' '■ - -at Sawaldhor, p. 171. 

Athene, statuette of, pp. 121, 150. 
Atlantean statuettes, p. 131. 

Architecture, IndO'Hellenic, pp. 109, 119, 

121, 139, 150. 

■■ ■ , Indo-Fcrsian, p. 109. 

■ -, IndO'Corinthian, pp. 116, 

130, U9, 161, 161., * 

B A-ADAM,- mosque of, pp. 17, 24, 26, 
27. 

- - 1 . — legend of, p. 18. 

Baiimaui coins, pp. 11, 12. 

Baldditja, a Gupta title, p. 93. 
BalWl-bari, p. 26. 

Balliil Son, of Bengal, pp. 12, 16—19. 
Bhitari, antiquities at, pp. 87, 164. 
Birtliscene of Buddha, p. 123. * 
Birthstorics of Buddha,‘p. 130. 

Buddha, statues of, pp. 122, 126. 

--*, with moustaches, p. 122. 

" - , birthsccne of, p. 128. 

--, deathbed scene, p. 124. 

—hair of, p. 128. 

Buddha Gaj4, sonlptnres at, p. 138. 

C HANDEL toins, i». 34. 

Christian art, resembling that of Gdn- 
dhdra, pp, 164—166, 176. 
Chronologioal Tables of Tibet, p. -ft). 
Chronology of Gindhira school of sculp¬ 
ture, p. 141. 

CiTilisation of India, Grceoo-Komdn 
inflnonoe on, p, 107. 

Coinage, art of, in India, p. 177. * 


Coins of the Muhammadan Kings of 
Gujarat, p. 1; 

-Ghiyasu-d-din Karim Shah, p. 8. 

-Mahmud Shah T, p. 8. 

■ Miufaffar Shah II, p. 9. 

. — Bahmani, pp. 11, 12. 

— Bahadur Shah, p. 10. 

-Mabra6d Shah III, p. 10. 

-Ahmad Shah II, p. 10 

—~ Muhammad Shah, the pretender, 

p. 11. 

-Mu7AfEar Sha^ ifl, p. 11. 

— Mul.iainmad Shah H, Bahmanf, 

p. 11. 

— Mahmild Shah II, Bahmanq^p. 12. 

— from Jloshangabad, p. 30. 

— of Muhammad bin Tughlaq, p. 31. 

— Glw^u-d-din Tughlaq II, p. 31. 
-AbSfiakr, p. 33. 

- Sikandar bin Ilyas, p. 32. 

■ ■■ — Firuz Sliah and Fatb Khan, p. 33. 
-Saifu-d-din Qnrlngh, p. 33. 

— Paratnarddi Deva, p. 34. 

■ — Vira Varma, p. 34. ^ 

-Bala Varma, p. 34. 

— Gondophares, pp. 145, 147. 

■' — Kanishka, pp. 147, 148. 

«— Kumira Gupta, p. 154. 

— of Hashtanngar, p. 144. 

— date of Indian, p. 178. 

Comic friezes, in Gdndhara, pp. 136,169. 
Cycle, of Ypihaspati or 60 years, p. 40, ‘ 

Das, Babn S. Ch., Life of Sum-pa 
Khsm-po, author of the Be/iuniig, 
p. 37, 

Death-bed sconcf of Buddha, p. 124. 
Dehli, rulers of, pp. 6—8. 

Dekkan, rulers of, p. 6—8. 

Defagupta, p. 103 
Drama, origin of Indian, p. 184. 
Dro^asimha, the Valabhi King, p. 97. 
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IBrA, EalachTiri, p. 103. 

FaTII KhAn, coin of, p. 33. 

Firiiz cohi ot, p. 33. 

Fr^uzes, comic» in Gandhdra, pp. 136, 

169. 

( 

GAJARrYA tree, in Rdmpal, p. 21. 
Gandhdra, b64ndarieB of, p. 111. 

——, zKoticea of School of Art in, 
p. 113. 

—, school of s^ulptUi.'e described, 
p. 119. 

■ , date of art, pp. 128, 160, 163. 

,1 — I — ^ subjects of its art, p. 129. 

■■ ■ ■, chronology of school of sculp¬ 

ture, p. 141. 

, inscriptions in, p. 142. 

^ Ganymede, rape of, in Gandbdra, p. 133. 

' Garnda device on seals, pp. 85, 86. 
Genealogical table of Kings of Gnjardt, 

p. 6. 

Genealogy of the early Gupta Dynasty, 
p. 91. 

Ghiyasu-d-din Tughlaq li, unique coins 
of, p. 31. 

Gigantomachia in Gan&hara, p. 132. 
Goudophares, coins of, pp. 145, 147. 
GriecO'Roman influence on the Civili'* 
zation of India, p. 107. 

Gujarat, coins of, p. 1. 

— , kings of, pp. 2—8. 

Gupta, Asutosh, Ruins and Antiquities 
of Rdtnpdl, p. 12. 

Guptas, early, genealogy of, p. 91. 

■ ■ •, history of, p. 96. 

■ ■ i -, coinage of, p. 93. 

-, relation of Later Guptas 

to, p. 94. 

ITaIR of Buddha, form of, p. 128. 
Eashtanagar, p. 152 ; inscription, p. 144. 
Hellenistic scnlpture in Gdndbdra, 
p. 119. 

I in India Proper, p. 137. 

Hoernle, Dr. A. F. Rudolf, on some noiv 
or raro Hindu and Muhammadan 
coins, No. I, p. 30. 

' Remarks on an inscribed seal of 
Knmara Gupta, p. 88. * 

Huua, inyasion of India, pp. 99, 101. 

Imperial dignity, in.India, fortunes 
of, p. 101. 

Indo>Corinthian architecture, pp, 116, 
130, 161, 164. 


Indo-Corinthian points of similarity with 
*puro Corinthian, p. 118. 

date of •its capitals, p. 

1C3. 

Indo-Hellenic architecture, p. 109. 

Indo-Per^ian architecture, p. 109. 

Inscription of Jalalu-d-din Fatb Shdh, 
pp. 17, 23. 

^ - o — in Qa?i Qa^bah mosque, pp, 
24, 25. 

■ . . in Gandhdra, p. 142, 

J ALALU-D-DfN Fatlj Shdh, of Bengal, 
p. 17. 

■, inscription of, pp. 17, 
23. 

Janjalgnyhi, remains of architecture, pp. 
117, 119, 122, 129, 130, 131, 148, 162, 
170. 

- '■■■>,-, date of, p. 119. 

Jdtakas or birthstories, p. 130. 

Jaunpur, rulers of, pp. 6—8. 

KACDKr Dwarja, name of a road, 
pp. 22, 23. 

Kalachnri era, p. 103. 

Kanduish, rulers of, pp. 6—8. 

Kashmir, Doric pillars in, p. 110. [88. 

Kum^ra Gupta, inscribed seal of, pp. 84| 

liANMAN, Prof. R., the Namnchi- 
myth, p 28. 

MAyillTD ITT, of Giijardt, pp. 2, 10. 

Mdlwd, rulers, of, pp. 6—8. 

Manikydla, pp. 112, 151. 

Masjid of Ba-Adam, pp. 17, 24, 26, 27. 

-of Qa?i, p. 22. 

■' of Qazi Qasbah, pp. 17, 24. 

—— of Uikdbi Bazdr, pp. 24, 26, 27. 

Mathnrd, sculptares at, pp. 139, 140. 

Mankhari, rulers in India, p. 102. 

Mihiraknla, p. 95. 

Moustaches, on Bnddha, p. 122. 

MQl,ianimad bin Tughloq, unique coin of, 
p 31. 

Maz^affar III, of Gujarat, pp. 3,11. 

Mythology, Grceco-Roraan inflaeuoo on 
Indian, p. 190, • 

NaiTuCHI Myth, p. 28. 

Nifragnpta, coins of, p. 93. 

Narasiqiha Gupta, p. 95. 

Nathd, seo Mn;;affar HI. 

Nuttu Monastery, sculptares at, pp. 12^'' 
127, 167, 170. 



Index. 


201 


Oliver, E. E , Come of the Mnhafa- 
madan Kingerof Gujarat, p. 1. 


Seal, inscribed, of Kum&ra Gupta, pp. 

S\y 88. 

-^j of Harsha Vardhana, p. 

86 . • 


PAINTING, Indian Schools of, p. 173. 

■ ■, date of Ajauta, p 176. * 

Peshawer or Gindh^ra schoof of sculp- * 
turo, pp. 119, • • 

Philosophy, Greeoo-Boman influence on 
Indian, p. 190. 

Pillars. Indo-Persian, p. 109. 

■■ ^ Corinthian, p. 116. 

—--, Doric, p. 110. 

--, Ionic, pp. 115,160, 

Purngupta, pp. 93, 95. 


^A?r, mosque of, p. 22. 
Ja?i Qa^bah, mosque of, j 


T,n 1'7. 24. 


Sen kings of Bengal, p. 13. 

— thoir caste, p. 13. 

Sikandar bin Ilajds, unique gold coinsof, 
p.32. • 

Smyth, V. A., Inscribed Seal of Kuifiira 
Gupta, p. 84. 

——-, GreecO'Koman influence 

on Civilization of India,•p. 107- 
Statuette of Athene, p. 121.• 

-of Buddha, p. 127. 

-AManteAn, p 131, 

Sum-po ;^an-po, authd^ of a Tibetan 
chronology, p. 37. 

Synchronistic table of the early Guptas 
and others, p. 101. 

-- of the rulers of 

Gujarat, etc., pp. 6—8. 


IlAJATARANGlNf, errors in, p. 99. 
EdmpM, ruins and antiquities of, pp. 13, 
17. 


. , dighi or lake of, pp. 20, 21, 22. 

-■, Gajn-'-^a tree in, p. 21. 

Runigat, fortrcbo of, p. 127. ^ 

Ru])© of Ganymodo, in Oandhara* p. 133. 
Kehnmig, Chronology of Tibet, p. 40. 
Religion, Graoco-Roman influence on 
Indian, p. 190. 

Rikabi Bazar mosque, pp. 24, 25, 27. 
Romo, its intercourse with India, p. 157. 
—, date of the influence of its art on 
India, p. 159. 


SAIFU-D-DfN Qurlath, coins of, p. 33 
Sama J&taka, p. 130. 

Sanghao, sculptures in, pp. 147, 148,170. 
Sdwaldhor, remains at, p. 171. 

Science, Gncco-Roman influence on 
Indian, p, 190. 

Sculpture, art of, in Gdndharn, p. 119. 

- j I in India proper, p. 137. 

-,-, chronology of, pp. 141, 

160, 153. 

- ■«, Christian, resembling that of 

Gdndhara, p. 166. 


•Table, genealogical of kings of 
Gujarat, p. 6. 

—, synchronistic of rulers of G *}ardt, 
etc., pp. 6—8. 

-, chronological, of Tibet, p. 40. 

Takht-i-Bahi, remains of architecture, 

pp. 117, 171. 

. . ., inscription at, p. 145, 

Taxila, p. 112. 

—bnddhist temple nt, pp. 114, 115. 

. , Ionic pillars at, pp. 116, 160. 

——, statuette at, p. 127. 

, inscriptions at, p. 142. 

Tibet, chronology of, p. 40. 

Torainana, p 98. 

UcHCUAKALl’A MahArajas p. 103. 
VRIHASPATI cycle, p. 40. 

ATERSPOUTS, pp. 27, 28. 
Wessantara jataka, p. 130. 
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AcanthodrilnSi HI 
Auesina, 412. 

Acraea} 134 
Aciotema, 361, 363 

„ costatum, 363 
„ Wrightianum, 361 
Actias, 416 
Actiuoras, 352 

„ neptunins, 351 

* „ ovatns, 351, 358 
Adelpha, 126 

iEcidium, 238, 240, 242, 213, 245, 248, 
260, 251 
,1 eotosa, 251 
„ Strobilanthis, 243 
„ Urtioae, 234, 250 

„ „ var. Uimalayense, 

234, 244 

„ Walliohii, 251 

^^larillus qnadrimaoalatns, 334 
^mona amathusia, 118, 124 
„ pealii, 124 
ABesopia cornnta, 287 
illthaloohroa, 310, 318 
„ aSinis, 313 

„ ashmoliana, 312 

„ „ var. insignis, 

313 

„ „ var. simpli* 

cipes, i6. 

• „ spinipes, ib, 

Agarista, 131,134 
Agrostis, 249 

„ Hookeriana, 249, 251 
Allotinus, 414, 415, 436, 437, 440 
„ alkamah, 437, 438 

„ aphocha, 437 

„ dramila, ib. 

„ mnltiatrigatas, td. 

„ nivalis, 436, i6. 

„ Bubviolooena, i6. 

„ nnicolor, i6. 


Alsodeia, 399, 400 

* „ oapillata, 407 

* „ cinorea, 403 

II „ var. hirsuiiflora, 401 

* „ comosa, 407 

* „ oondonsa, 405 

„ dasyoaula, 402 

„ dasypyxis, 405 

„ oohinocarpa, 406, 407 

* „ floribnnda, 406 

* „ Hookoriiina, 402, 403 

* „ Knnstloriana, 401 

„ lanoeolata, 404, 406 

, „ Maingayi, 402, i6. 

* „ membrancoa, 402 

,, mollis, 406 

* ,, paohyoarpa, 408 

* „ Scortechinii, 405, 406 

„ IVallichiana, 400, 401 

* „ Wrnyi, 403 

Alsodeieo), 899 
Alytostylis, 397 
Amblypodia, 409, 410 

„ andorsonii, 426 

„ narada, 426 

Amblypodina?, 409 
Aiiamirta, 377, 379. 

,, Lonreiri, 379 
Andropogon, 246 

„ tristis, 246 
Anonacese, 369, 376 
Authistiria anatheru, 246 
Antitaxis, 378, 388 

„ calocarpa, 388 
„ fascicnlata, tb» 

„ Incida, tb. 

Anyphsena accentnata, 311 

* „ sorioina, 344 

Apatnra, 126 

„ iris, 126 

„ namonna, tb. 

* „ nlnpi, 125, 131 


t For a general Index to names nsod in the pspeiv on Rhyr^chota othoi than 
Coccido! in this volume and in tho two preceding volumes, see pp. 441—448 of the 
present volume. 
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CratnfiVA, SQV, 39& 

„ hygropliilo, 398 

lophospertna, 899 
„ macrocarpa, 397 

„ magna^ 398 

„ membranifolia, ib. 

„ Narvala, 399 

Cnpitha, 132 
Coretis, 410 

)t malayica) 428 
Cyaniris, 128, 435 
,, akasa, 435 

,, dania, 421 

jj dnponcheliii 435 

f, haralduB, ib. 

n jynteana. ib. 

* f, metseca) 434, 440 

„ placida, 434 

Jf puspa, ib.. 435 

,, transpedla, 434 

CycUa, 378, 387 

Arnotln, 387 
barbata, ib. 
j, Barmannf, ib, 

* elegans, ib. 
laziflora, ib.' 
peltata, ib. 
pondi>liiia, ib. 

Tereicolor, ib. 

Cyclemys, 332 
^Cyclusa dssicaTwla, 338 
„ ocnlata, i&. 

* „ epirifera, 337 
Cylleno, 133 
Cynoglossns, 280, 290 

bangalenais, 288 
brevis, 289 
carpenter], 287, 295 
intermedius, 288 
lida, ih. 

macrolepidotns, 
melanopterns, 289 
monopus, ib. 
oligolepis, 288 
puncticeps, 289 
qnadrilineatns, 288 
semifasciatus, 289 

Cynthia, 126 
Cyrestis, 130 
Dacalana, 428 

„ vidara, 130, 428 

Pannria, 306 

„ bolauana, ib. 

^ ff buchholzi, ih. 

I, elongata, ib. 

I, Buperoiliaris, ih, 

„ thunbergi, ib. 

Darasana, 412 

„ perimpta, 423 ** 

Davilla hirsuta^ 362 
Delima, 361 
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Oelima glabra, 362 

hobecarpa, ib, 
intermedia, ib. 
laevifi, ib. 
sarmentosa, ih. 

rar. glabra, ib. 

„ hebeoarpa, ib. 

Belimese, 361 
Delimopsis hirta, 362 
Deramas, 417, 430 ' 

Dendoriginsd, 412, 413, 42S^ 

Dendoriz, 413, 414 

epiarbas, 428 
epijarbasy ib, 
Dig]ena*forcipata, 353 ^ 

Dilipa morgiana, 125, 126 
Dillenia, 361, 365, 366, 367, 368 
aurea, 367 
elliptica, 366 
oximia, 868 
grandifolia, ib. 
indica, 366 
mclioemsefolia, 366 
oroata, 367 
ovata, 366 
reticnlata, 367 
Bpeciosa, 366, ib, 

Dilleuiaccse, 350, 361 
Dilleniem, 361 
Dinocharidao, 353 
DiplocHeia, 885 
• „ pictinervis, ib. 

Doloschallinae, 126 
Dopbla derma, 122 
„ dunya, ib. 

„ evelina, ib, 

Drina doiiina, 428 
Drnpadia, 411, 425 

boisdnvalii, 425 
moorei, 425 
Dyctis pealii, 124, 134 
Elymniadce, 124 
Elymnias, 423 

„ caadata, 124 

Emydidse, 328 
Emys, 332 
Edoxylides, 410, 411 
,, tharia, 411 

Epeira alpica, 839 
Camilla, 338 
dioidia, 340 
dromadaria, 338, ib. 

* bimalayana, 839 

laglaizei, 339 
minntalie, 840 
nympha, 339 
prsedata, ib. 
thelura, ib. 
trignttata, 840 
Epistylis, 849 
Epucoinia, 244 
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Sqatila, 280 

Eryoinidse, 126, 130, 432 
Eaohera, 133 
Euchlanides, 366 
Eaoblanis maorura, t&. 
Enlaoeara osteria, 126 
Eaptoea, 119, 133 
core, 119 
kollari, ih. 
linneei, 131 
rniiamus, 119, 131 
Enptoeopsis telearohua, 130 
Eapnccinia, 235, 243 
Enripinaa, 126 

Earytelidee, tb. * 

Eathalia, 121, ib. 

„ aconthea, 122 

„ anyte, 122 

„ dnrga, i&., 123 

„ franciiB, 122 

„ garada, i6. 

„ jama, ib. 

kesava, i&. 
labentina, ib. 
nara, ib. 

,, paliaia, 

„ phemias, ib. 

sahadera, ib. 
telohinia, ib. 
vasanta, ib. 
*Euthyphlepa, 316 

* „ rectivenis, 317 
Enwormia, 365, 366 
Everes, 434 

„ kala, 433, 434 

„ nysens, 434 

„ parrhasins, ib. 

„ patli, ib. 

* „ umbriel, 433, i6., 440 
Fapilo, 415 

Felderia andersonii, 122 
„ oocytina, ib. 

„ iapia, t6. 

„ lepidea, ib. 

„ macuairi, ib, 

„ satropacos, t6., 123 

Fostuca gpgantea, 249 
Fibraureaf 877, 380 

„ cbloroleaca, 380 

„ tinctoria, i6. 

♦Flos, 412. 423 
„ absens, 423 
n apidanuB, 412, 423 

* n artegral, 423, 440. 
Floscalaria ambigua, 346 

„ campannlata, ib. 

„ ornata, 345 

* „ tennilobata, 846,368 
Flosoolariadse, 346 

Forma crepidis, 238 
II Hieraciii 


Frngaria vescn, 244 
Farcalaria forficula, 353. 

„ longiseta, i5. 

Galium aparino, 239 
Gasterooantha, 336 

* „ unguifcra, tb. 
♦Gehlota, 131 

I) hypsina, if>. 

„ pinwilU. ih. 

Geoemyda, 32S, 329 

„ trioarinata, 328 
Geometra, 416 
Geranium, 232 

„ nepalcnsc, 236 
Gerydin®, 128, 414, 416, 430, 437 
Gerydns, 415, 440 

* „ ancon, 438, 439, 440 

» biggsii, 440 

„ boisduvnlii, }6. 

* „ croton, 439, ih, 

*Glyptogona exoolsa, 337 

„ sextuberculata, i6. 

Gynandropgia, 392 

„ affinis, 392 

„ pcntaphylla, ib, 

Hamadryas, 126 
Hebomoia, 121 
•Homicoccina, 1 
Hemipuccinia, 237, 242, 243 
Herona, 122 
Hesperia, 415 

„ satwa, 132 
Hesperiad®,. 126, 131, 133. 
Hostias, 131 
Heterochicta, 307, 321 

„ tenuipeg, 308 

,, tricolor, 309 

^Hetorocliiolula, 308, 321 

* ,, fisaispinis, 309 

„ tricolor, ib. 

Hioraoium, 238 
*Homalattn8 mua, 335 
Horaga onyx, 428 
Hymettna, 183 
Hypolimnas, 126 

„ anomala, 121 
,, bolina, 120 

,, jacintha, ib. 

Hypolycena erylus, 427 

,, libna, 413, 436 
Hypaorpa, 377, 383, 384 
„ tnflora, 384 
Icio, 335 

^Idiooorna atkinsoni, 252 

* „ olypealia, ib. 

* „ niyeoaparsus, {6. 

„ notatus, ib. 

llerdA brahma, 417 
IlUcinm, 369, 374 
lllorioata, 352 
Indoxylides, 410 
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lois, 411 
Xraota, 410 
Jsmene, 132, 133 
Ixias, 119, 120 
JamidoSy 433 

Jnsminam grandiflorum, 232 
Juuonia, 118, 126 
Kadsnraf 369, 375 
,, caulidora, 375 

n japonica, 376 

* ,, lanoeolata, ih. 

,, Boxbnrghiana, i 6 . 

,, soandens, 375, ib. 

Kallima, 126 
Kerana, 131 
Kcrnies, 1, 2 
Knrtns, 280 
Laciimlaria, 349 
LampidaB, 409 « 

Latnpides, 417, 421, 433 
„ eelianas, 433 
,, bocbns, ih, 

,f elpis, 421 
,, marakata, 417 
„ subdita, 433 
Larinia chlorei, 341 
„ pubiventri, i 6 . 

* ,, quadrinotata, 340 ' 

Lecanina, 1 

Lehera, 413 
„ eryx, 416 
Lomoniada), 413 
Lemoninee, 126 
Leontoglossum scabrnm, 362 
Lepidoptera, 416 
Leptopncoinia, 332, 233, 240 
Lethe, 124, 133 

„ hyrauia, 124 

„ margaritsD, ib. 

* ,1 naga, 123, 134 

„ verma, 124 

Lexias cyanipardas, 122,123 
„ dirtea, 46 ., ib, 

„ recta, 121 

„ teuta, ib. 

,, teutoides, 

Libythea, 126 

Limacia. 877, 382, 383, 384, 387 
„ Amheratiaun, 382 
„ caapidata, 884 

„ diatincta, 888 

„ inornata, iE>. 

„ Kunstleri, ib, 

„ microphylla, 384 

„ oblonga, 382 

„ triandra, ib, 

,, relntina, 383 

„ „ var. glt^brescena, 16 * 

„ Walliehiana, 882 

Limeiutis, 126 
Limniaa anntilntna, 347 


LiniTilaB ceratophylli, 347 
Liphyra, 414, 415 

„ braaaolifl, 129, 416 

Liphyrinoe, 409, 416, 440 
Logania, 128, 414, 415, 436, 440 
„ andersonii, 413, 436 

,1 malayica, 436 

„ martnorata, 415, ih, 

„ sriwa, 415 

„ anbstrigosa, 436, 437 

Lophins, 302 c 

* „ iiidicua, ib. 

„ setigerua, ib. 

Loricata, 353 

Loxnra,' 410, 411, 413, 425, 432 
„ atymnns, 130, 425 
Lumbricidae, 110 
Lumbricus, « 6 ., Ill 

„ novaB-hollandiae, 111 
Lyosena, 413, 415, 432 
Lycaenseathea, 414 

„ bengalonsia, 436 

„ lycsenina, ih, 

Lyc©nidoo, 121, 126, 127, 130, 409, 411 
414, 415, 416, 416, 432 
Lyooeninse, 127, 128, 411, 413, 414, 432 
Lysimachia, 250 
Magnolia, 369, 370, 371, 372 

* „ Maingayi, 369 
Magnolincejo, 369, 3G8, 370, 371, 373 
Magnoliad, 371 

Magnolia, 368 
Mahathala, 423 

„ ameria, 422 

#Malais, 414, 415, 436 
„ ariwa, 436 
MangHetia, 369, 371 

„ Candolle!, 373 
„ glanca, 370 

* „ Scorteohini, 16 . 

„ Sobassa, ib. 

Mantis undata, 307 
„ (Dannria) euperoiliaris, 306 
Marshallia, 410 

•Massaga, 411, 417, 429 
„ clorinda, ih, 

* „ hartertii, 128,134 

„ pediada, 430, 431, 432, 440 

„ potina, 431, 440 

Mogalotrocha alboflayicana, 348, 358 
Megiaba, 413 

„ malaya, 435 

Melanitis, 118,120 

„ determinata, 118 
„ ismenc, %h. 

,, leda, %h, 

Melanochelys, 331 

„ trijuga, 328 
Melicerta, 346, 3^ 

„ ringena, 346 
Melicertadse, 346 
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Momsperinace»i 369, 377 
Henispermam orispam, 378 

„ fenestratum, 381 

„ orbioalatum, 387 

,, peltatum, ib. 

,, triandrum, 382 

„ taberoalatum, 378 
„ verrucoBum, ih, 

„ villosam, 886 

Meta mixta, 842 
Metopidia, 3)53 

• ,, angnlata, ih., 368 

„ lepadella, 355, 35G 

„ sulidus, 356 

* „ torquata, tb., 358 

„ triptera, 356 

^Miagrammopoa extenaa, 342 
Michelia, 369, 371 

„ aarantiaoa, 871 

„ Champaca, ih, 

„ Doldoopa, tb. 

„ montaua, ib, 

„ pubinervia, ib, 

„ Bheedii, ib, 

„ ruliuervis, 

Micropuccinia, 232, 236 
Miletas hamada, 414 

^Minona inormis, 299 
Moniligaater, 111 
Monofityla bulla, 355 
„ oornata, ih, 

„ quadridentata, ib, 
Morphidaa, 124, 126 
Mota inassyla, 412 
MnrcDnidso, 304 
Mycalesis, 118 

„ mineuB, ih, 

,, visala, ib, 

„ (Sadarga) oharaica, 123 
M ), ocalatu, ib. 

Myitta, 409 
Mynes, 126 

„ oalydonia, 127 
Myriactis nepalonsis, 231 
Myrina, 304 
Niioaduba, 409 

„ almora, 433 
„ ardates, 432 
,, atfata, xh, 

„ dana, 433 
„ macrophthalmu, 432 
,, pavana, ib, 

„ viola, 433 
Naravelia, 360 

„ Finlaysoniana, 361 

„ laorifolia, 361 
Nelumbieaa, 889 
l^olambium, ib., 390 

,, asiaticum, 391 

„ myaticua, ib. 

* „ Bpcciosum, ib* 


Nelambo, ib. 

„ Indica, ib. 

NomeobiadDD, 432 
Neocheritra, 410, 417 

„ hypoloncn, 417 

„ martiua, ib, 

Neomyrina, 413 

„ hiemalis, 160 

Noopithecops, 127, 128, 413, 411 
„ harpago, 128 

,, zalmora, 435, 437 

Noorina, 124 
„ lowii, ib. 

„ margaritoo, ib. 

Neotropidee, 126 
Nophila, 341 

„ maculatn, 342 

Neptidoo, 126 
Neptis, ib. 

Niooi’ia, 331, 332 
,, annulata, ib., ib, 

„ edeniana, 332 

„ spengleri, 831 

„ thermalis, 332 

„ tripariiiata, 330, 331, 333 

„ „ var. Eivalonais, 333 

„ trijuga, 328, 329, 331, 332, 333 

* „ „ var. odoniaiia, 332 

,, „ „ thermalia, ib. 

„ (Clemmys) triluga, 327 

„ (Molanochelys) 331 

„ „ trijuga, 328 

Nilasera centaurus, 417 
Nipbauda, 414 

„ cymbia, 435 
„ tcsscllata, 414, 435 

Noteus quadricoriiis, 358 
Notommuta ansata, 352 

,, tripuR, lb. 

Notommatada), ib, 

Noviciso ludicao, 265 
Nymphioa, 389 

„ Edgoworthii, 389 

„ Hookoriana, ib. 

,, Nolnmbo, 391 

,, punctata, 389 

„ stellata, ib., 390 

„ „ var. parvi flora, 389 

,, „ versicolor, ih, 

,, versicolor, ib. 

Nymphaoaceao, 369, 388 
Nymphalidse, 126, 127 
Nymphalis, 126 
CEchistes, 847, 348, 360 
„ serpentinuB, 348 

* „ stephanioii, 347, 358 

Ophichthyina, 804 
Origanum vi^^re, 242 
Omithoptera, 416, 417 • 

,, bruokoanu, 416 
Orthozia, 2 
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I’achyarchos, 416 
Pachygoneae, 378 
Fadommaj 119 
Pagnridae, 280 
Paiichala, 412 

ganesa^ ih, 

Pangoranopsis elephonor, 130 
Pupilio, 124, 415 
„ helenna, 124 

,, (Eaptceopsis) telearohns, 130 

„ (Pangeranopsis olepheuor, ih, 

PapilionidEB, ib, 

Paradannria, 314 

„ oriontalis, 315 
Paragorydns, 415, 437, 440 

„ horsficldii, 437, 438 
„ nivalis, 430, 437 

* ,, taraa, 437, 440 
ParamsDcia, 356 , 

^Parascombrops, 296 

* „ pellucidus, ib, 

Parata cliromns, 133 

*Paratoxodcra, 317, 318, 319, 321 

* „ cornicollis, 325 
Parthonos, 126 

Pedicularis, 255, 203, 264, 270, 274, 2/8 
„ acaulis, 275 

,, alaschanica, 261 * 

„ ,, var. tibotica, 

261 
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,, var. typica, ih. 
Alberti, 264, 265 
albiflora, 273 
amoena, var. 261 
asplenilfolia, 273, 276 

„ var. albiflora, 
273 

,, „ pnbescens, 

270 

bella, ib. 

bicornnta, 269, ih, 
binaria, 260 
brevifolia, 267, 258, 259 
cabalica, 275 
carnosa, 273 
oheilanthifolia, 261 
chnmbica, 259 
Clarkei, 267, 277 
collata, 266, 267 
Collettii, 278 
comptonisfolia, 265 
confertiflora, 258, 259 
oorymbosa, 277 
orenata, 278 
enrvipes, 275 
Daltoni, 270 
denudata, 258, 262 
doliohorrhiya^ 275 * 

elerphautoldes, 269 
Klephas, 271 
Elwesii, 268 


Podicalaris excelsa, 267 
„ - fissa, 275 

,, flagellaris, 273 

„ flammea, 276 

,, „ var. major, 276. 

,, ileznosa, 259, 260, 2QZ 

„ fragilis, 263 

,, farfaracea, 273, 274 

,, ,, var. integrifolia, 

274 
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Gammieana, 260 
Garckeaua, 267, 263 
gibbera, 262, 263 
globifera, 261 
gracilis, 257 
gruina, 272 
Hoydei, 258 
himalayca, 271 
hirsuta, 276 
Hoffmeisteri, 269, 272 
llookeriana, 271 
instar, 257, 258 
„ var. paradoxa, 257, 
258, 262 
II II typica, 
integrifolia, 261 
Kingii, 264 
labellata, 272 
lachnoglossa, 267 
longiflora, 271, 272 
lutescoufl, 265 
lyrata, ib, 
macrantha, 267 

„ var. lutescon8,i&. 

II » typica, ib. 
megalantha, 269 

„ var. pauciflora, 
269 

JI II typica, ib., 
272 

microcalyx, 273 
mollis, 263 
nepalensis, 268 
oohrolouca, 267 
odontophora, 275 
Oederi, 266, 276, 276, 277 
„ var. heterogloBsa, 

273. 276, 277 
JI II typica, 276,277 

Olgae, 264 
Oliveriana, 257 
ophiocephala, 262 
orthantha, var. 264 
Pantnngii, 273, 274 
pectinata, 255, 256 

„ var. palaus, 255, 

250 

JI >t pyramidata, 

256 

II II typica, 255 

Perrottetii, 277 
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Fedicularis polygaloides, 258, 262 
porrecta, 267, 260 
Frainiana, 277 
Frzewalskii, 270 
punctata, 271 
pycnantha, 264, 265 

„ Yar, Semenowi, 

264 

,, „ typica, ih. 

pygmaea, 263 
^pyramidata, 256 
Eegeliana, 274 
Hex, 266 

rhinanthoides, 271, 272 

„ var. labellata, 

272 

11 II typica,i6. 

robusta, 268 
Roy lei, 261, 262, 267 
rndis, 277 

sohizorrhyncba, *260 
Scnllyana, 268, 269 
Semenowi, 264 
semitorta, 257 
siphonantha, 271, 272 

Hookeriana, 271 
var, brevituba, ih. 
„(Elephas)}{6. 
„fpunctata),i5. 
typioa, ib, 

„ vera, ib, , 
auperba, 266 
tenuicanliB, 269 
tenuirostris, 256 
trichoglossa, 267 
tubiflora, 272 
tnbiformis, ib. 
versicolor, 276 
vertioillata, 261, 262 
Wallichii, 273 
zeylanica, 278 
Pediculati, 302 
Pellona, 280 
Penasidee, tb. 

Fencetia prasina, 335 
„ viridana, ib. 

Pentoloba, 401, 404, 405 
I, lanceolata, 404 
„ maorophylla, 401 
Percidae, 296 
Pereira medioa, 381 
Pericampylus, 377, 386 

I, adunoQB, 385 

I, asBamicuB, id. 

„ inoanus, ib, 

it membranacuB, id. 

PeriohflBte, 110, 111 
„ affinis, 112 
„ annulata, ib. 

H aBpergillum, ih, 
ti birmanica, id. 
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Poriohsota oapensis, 112 
darnloinsis, ib, 
elongate, ib, 
exigua, 111 
fese, 112 
hasselti, ib, 
bonlleti, no. 111, 117 

indica, 112 
japonioa, tb, 
musica, ib. 
peregrine, ib, 
quadrngeneria, ib. 
queenslandica, ib. 
robusta, ib, 

Bchmardoa, ib. 

Bioboldi, ib, 
stnarti, 110 
Bumatrana, 112 
Porionyx, 110, 111 * 

„ excavatuB, tb , ib. 

„ mMntosni, ib., ib. 

,, saltans, ib., ib. 

Fhilodina citrina, 349 

„ e^throphthalma, 352 

„ hirsuta, 349, 368 

Fhiiodinadso,, 349 
•Phlcgra, 334 

* „ icioidcB, ib. 

„ Bemigliibratm, 335 

Phragmidium, 237 
Pieridffi, 119, 126 
Fimpinella diversifoHa, 244 
PithecopB, 128, 413, 414, 436 

* „ fulgene, 127, 134 

„ hylax, 127, 435 

„ phoenix, 128 

Plagusia bilincata, 290 
Flantarnm, 859 
Flastingia, 132 

„ oallineura, ib. 

„ latoia, ib, 

* „ margherita, 131,134 

Flesioneura alysos, 131 

curvifaBoia, ib. 
leucocera, ib. 

„ Bumitra, ib. 
Fleuronectes arsius, 282 
Pleuronectid, 284 
Fleuronectidce, 279 
Plexippns payknlH, 335 
Ploima, 352 
Podocoryne, 300 
Folanisia icoBandra, 892 
Pollinia nuda, 243 
Polynemus, 280 
Folyommatua baeticuB, 433 
^omatomns, ^96 
Fopa, 307 • 

„ spurca, ib, 

„ nndata, ib. 

Foritia, 413, 417, 428, 430, 432 
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II 
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*Poritia hewitsonii, var. tavoyana, 429 
pediada, 417 
pbalena, 129 
phraatioa, 429 
„ potinEj 429, 432 
PoritiinsB, 128 
Poritinse, B13, 428 
Potamis (Apatara) iris, 126 
,, „ namouna, 126 

* » » ulupi, 125 

Precis iphita, 126 
Prionotas, 304 

* „ alepis, 303 

„ birostratas, ih. 

Prosthesia, 400, 301, 406, 406 
„ Jaranica, 403 

Prothoe, 123, 126 

angelica, 127 
Caledonia, 
rogalis, ib. 

„ Tar., 126 
Psettodes erntnoi, 280 
Psendaxis, 187 
Psendergolis, 126 

„ avesta, ib, 
*Psendopnlvinaria, 1, 2 

* ff sikkimensis, 2 

Psendorhombus, 280 

arsins, 282 
jaraniens, ib, 
inalayanus, ib. 
russellii, 
triocellatns, 283 

*Pterodiua, 356 

* „ intermedia, ib., 358 

„ mneronata, 356 

„ patina, ib, 

Pterodinadoo, ib, 

Puccinia, 232, 233, 234, 236, 237, 238, 
239, 240, 242, 244, 246, 249, 
261 

Acetosee, 240, 241, 251. 
Adoxee, 235 
Andropogi, 246, 251 
Antbistirim, ib., ib. 
AmndinellED, 245, 251 
Cariois, 214, 250 

„ filicinto, 250, 251 
Cbryaopogi, 247, 251 
Circcese, 235, 236, 251 
ooronata, 248, 251 
fioBcnlosornm, 238, 251 
Fragariae, 244, 251 
Gain, 232, 239, 240, 251 
Geranii, 287 

„ Bilratioi, 236,237,251 
Graminis, 249, 2^, 251 ' 

belreiica, 241, 242, 251 
limosso, 260 
Menthm, 242, 243, 261 
Oreoslini, 242 
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Faocinia Phragmifcis, 246 

Pimpinelles, 244, 261 
Pollinioe, 243 
Kosce, 232, 233, £51 
Bosooeo), 237, 251 
Kabiaa, 232 
Saxifragso, 235 

„ ciliktee, 234, 251 
silvatica, 250 
suaveoleas, 233, 242 
Taraxaoi, 238 
Urticae, 234, 251 
Yalantim, 239 
YincfO, 242 
Violse, 244 
Pnlvinaria, 1, 2 
Qnercus incana, 1 
Kadena, 134 
Kanuncnlaceeo, 359 
Eapala amisena, 424 
Bcbistacca, 428 
sphinx, ib. 

„ saffusa, ib, 

Kattulidoo, 353 
Hattnlus tigriB, ib, 

Bavonelia, 240 
Remelana yajna, 134 
Kbamnus dohuriens, 248 
Khoptomeris Burmanni, 887 
Khinopalpa, 126 
Bhizota, 345 

*khomboidicbthys aznrens, 283, 295 
,, leopardicus, 283 

Bosa macropbylla, 2^ 

Kosooca alpina, 237 
Botifer, 350, 351 

macroceroB, 350 
tnento. ib., 358 
Tnlgaris, 360 
Boydsia, 396,397 

,, floribnnda, 397 
„ parTiflora, 396 
• „ Scorteobini, 897 

Rnbia cordifolia, 241 
Bumex nepalensis, 240 
Sadarga obaraka, 123 
,, ocalata, ib, 

Salpina, 354, 368 

brerispina, 354 
eastala, ib. 
mocraoantha, ib, 

Salpinadse, ib. 

Salpinx, 119 

Samaris cristattra, 291, 295 
Sarcooarpon Boandens, 875 
Satadra, 422 

,, ftgaba, ib. 

,, aida, ib. 

„ atrax, ib. 

„ rama, ib. 

Bataritpa bbagara, 183 
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Satarapa narada, 133 
SatyrideB} 118, 120, 123, 124, 126 
Sazifraga lignlata, var. oiliata, 234 
Soaridiam longioandam, 35$ 
Scbizandreee, 369, 376 
Soicena, 280 

* „ opbiceps, 300 
Scisenidee, ih. 

^Scianeotes, 284, 285, 292 

* „ lopboptera, 284,295 

* ,, laaoropbtbalmus, 292,295 

Scombrops, 296 

Scorpjenid8&, 297 
Scyllium, 280 
Sebastes, 297 

* „ muoiparus, 298 

„ serralatns, 297, ih, 

Selenops malabarensi, 336 

* „ montigena, ib, 

Semanga, 413 

Sepbisa diohroa, 126 • 

Simifikina fnlgens, 431, 432 
Siatbasa amba, 427 
„ nasaka, ib, 

Sipbonantha, 278 
Sipbonantbae, ih, 

SitboQ, 413 

Soloa bartzfeldii, 285 

* „ oculus, ih,y 296 
„ ovata, 285 

Spalgis, 414 

,, epins, 436 
Spbasns, 335 
Sphinges, 133 
Stanneoclavi, 336 
Stephania, 377, 386 
„ discolor, 386 

„ bernandifolia, ih. 

„ hypoglauca, i6, 

„ intertexta, ib, 

„ latifolia, ib, 

*Stephanops dichthaspis, 353, 358 


„ lamellares, 353 

„ mnticns, ib. 

Strobilanthes Dalhousianus, 243 
Snasa, 411 

lisides, 426 
Suastus, 131, 132 
Sumitra, 131 
Surendra, 411 

,, atuisena, 424, 425 

finriinel, 409, 424, 440 
>, Quercetornm, 424, 426 
), vivarna, 424 

Sympbeodra dirtea, 123 
„ nais, 121 

Synaptura cornuta, 287 
„ qnagga, 286 
,) zebra, 286 

Ta^des, 131, 133 
Tajuria jangala, 427 


Talanma, 369, 372 
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Andamanioa, 372 
Cambodianum, 374, 875 
eveniam, 874 
Forbesii, 373 
Knnstlen, t5. 
lanigora, 372 
luntabilis, 373 
pumila, 374 
Babaniana, 872 
Tilloaa, t6. 

Talioada, 434 
Tanaecia, adima, 122, 127 
anosia, 122 
apiades, ib., 127 
cibaritis, 122 
jahnu, ib. 
nioevilloi, ib, 
pulasara, i&i, 
puseda, ib. 

Taraka, 411, 414, 415, 416 
hamada, 414, 436 
mabanetra, 414 
„ mihi, ib. 

Taraxacum, 238, 251 

„ officinale, 238, 243 
Tarucus plinius, 433 
I'eracolas, 119, 120 
Torias, ib., ib. 

Tostudinata, 332 
Tcstudinidm, 328 
Tostndo, 332 
Tetracera, 861, 362 
Assa, 362 
Euryandra, ib, 
grandis, 363 
Incida, ib, 
macropbylla, ih. 
sarmentosa, 362 
Thamala marciana, 417, 428 
„ miniata, 428 
Theda, 410, 411, 412, 416, 423 
TheclioED, 130, 409, 412, 413, 417 
Thelypbouus, 4, 6 

andorsoni, 7, 11, 19 
angustus, 6 
assamensis, 6, 8, 19 
beddomei, 9, 10 
binghami, 7, 8, 15 
formosus, 6, 7, 8, 14, IG 
indicns, 4, 7, 9, 10, 19 
insularis, 7, 8, 13, 19 
johorensis, 7,11, 19 
nigrescens, 4 
psittacinus, 8 
rangunensis, 4, 8,18 
saxatilis, 4, 7, 8,17,19 
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Bopiaris, 4, 10 
Bylvafcicus, 4, 8,18 
wood-masoni, 7, 8, 12 19 
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Theooijies nndata, 307 
Theridion inoertam, 343 
Theridion BabTittatum, 342 
„ rittatum, 343 

Ticherra acte, 130 
Tinomisciuni, 377,879 
„ petiolare, 379 
Tinospora, 377,378 
„ crispa, 878 

„ nliginosa, ih, 

Tinosporeffi, 877 

Toxodera, 808,317,318, 819, 821, 326 
„ denticnlata, 823 

„ Bpinigera, 319 

„ tenaipeB, 308 

„ (Heterocbeeta) tennipeB, 308 

•Toxoderopsis, 317 

* „ Bpinigera, 319 

* „ tajiruB, 320 

Trachinidee, 301 
Triohera acte, 427 
Trygon, 280 
Typhsons, 110, 111, 115 

„ gammi, 114,115,116 

* „ masoni, no, 112,116,117 

„ orientalis, 114,-115 

HranoBCopuB, 301 

„ cognatas, ib. 

Urapteryx, 180 
Hrediness, 232, 260 
Urtioa parviflora, 284, 250 
Ustilagineae, 240, 246, 260 
Utricalaria, 346 
Uraria heteroolita, 376 
VaneBsa, 126 


VanesBidee, 126 
Tareoa lanoeolata, 404 
Yates ashmolianns, 312 
Vatidee, 306 
Viola, 399 
„ piloBa, 400 
„ serpens, 244, 399 
„ Wightiana, 400 
Violaoeas, 399 
VioIareoB, 369 
Violese, 399 • 

Vcrtfcella, 349 
Winterise, 369 

Wormia, 861, 364, 366, 367, 368 
„ apetala, 366 

„ excelsa, 364 

* „ Kunstleri, 366 

* „ meliosmsefolia, 366 

,, oblonga, 364 

„ pnlcbella, 365 

* „ nScortechinii, iJ. 

„ BubsesBilis, 864 

„ snSruticosa, ih, 

•Yasoda, 410,411 

„ tripnnctata, 425 
Zarona, 430 
ZeltuB, 411 
„ setolns, 427 
„ etolus, ih. 

Zephyrns, 411,412, 417 
„ pavo, 180, 417 

'Zizera, 418,434 
„ pygmsea, 434 
„ sangra, ib, > 
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